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1.0  INTRODUCTION 


This  is  the  Quality  Assurance  Project  Plan  for  the  Kotzebue  Long  Range  Radar  Station  (LRRS),  Alaska. 
This  Quality  Assurance  Project  Plan  (QAPP)  describes  quality  assurance  (QA)  and  quality  control  (QQ 
procedures  to  be  used  to  accomplish  the  Installation  Restoration  Program  (IRP)  Remedial  Investigation/ 
Feasibility  Study  (RI/FS)  at  Kotzebue  LRRS.  The  investigation  of  Kotzebue  LRRS  will  be  conducted  to 
evaluate  potential  hazardous  waste  contamination  at  that  site  and  potential  in^Mcts  to  human  health  and 
the  environment. 

This  QAPP  is  written  as  a  companion  document  to  tlw  Field  Sampling  Plan  (FSP)  that  together  comprise 
the  Draft  Sampling  and  Analysis  Plan  (SAP).  Installation  Restoration  Program  (IRP),  Remedial  Investi¬ 
gation/Feasibility  Study.  Kotzebue  Long  Range  Radar  Station,  Alaska.  This  QAPP  describes  the  QA/QC 
procedures  used  for  analytical  work  performed  by  Analytical  Resources,  Inc.  (hereinafter  referred  to  as 
ARI),  as  well  as  the  procedures  used  for  the  collection  and  management  of  dam  generated  during  the 
Rl/FS  process  at  Kotzebue  LRRS.  All  the  information  in  this  chapter  was  prepared  according  to  the  May 
1991  version  of  the  Handbook  to  Support  the  Installation  Restoration  Program  (IRP)  Statements  of  Work, 
Volume  I  -  Remedial  Investigations/ Feasibility  Judies  (RI/FS)  (U.S.  Air  Force  Reprint,  22  May  1992) 
(hereinafter  referred  to  as  the  Handbook). 


1.1  OBJECTIVES  AND  PURPOSE  OF  THE  INSTALLATION  RESTORATION  PROGRAM 

The  objective  of  the  U.S.  Air  Force  IRP  is  to  assess  past  hazardous  waste  disposal  and  spill  sites  at 
U.S.  Air  Force  installations,  and  to  develop  remedial  actions  consistent  with  the  National  Oil  and 
Hazardous  Substances  Pollution  Contingency  Plan  (NCP)  for  those  sites  which  pose  a  threat  to  human 
health  and  welfare  or  the  environment.  Over  the  years,  requirements  of  the  IRP  have  been  developed  so 
that  Department  of  Defense  (DOD)  compliance  with  federal  laws  such  as  the  Resource  Conservation  and 
Recovery  Act  (RCRA),  NCP,  Comprehensive  Environmental  Response,  Compensation  and  Liability  Act 
(CERCLA),  and  Superfund  Amendments  and  Reauthorization  Act  (SARA)  could  be  met. 
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To  ensure  con4)liance  with  the  following  regulations,  the  DOD  developed  the  IRP.  The  IRP  was  initiated 
so  that  DOD  could  identify  potentially  contaminated  sites,  investigate  diese  sites,  and  evaluate  and  select 
remedial  actions  for  potentially  contaminated  facilities. 

The  NCP  was  issued  in  1980  to  provide  response  guidance  and  a  process  by  which  contaminant  releases 
could  be  reported,  contamination  could  be  ideittifled  and  quaittified,  and  remedial  aOions  could  be 
selected.  The  NCP  describes  the  responsibility  of  federal  and  state  governments,  and  those  reqxmsible 
for  contaminant  releases. 

In  1980,  Congress  enacted  CERCLA.  CERCLA  mitlines  the  responsibility  for  idoitifying  and  remediating 
contaminated  sites  in  the  United  States  and  its  possessions.  CERCLA  identified  the  EPA  as  die  primary 
policy  and  enforcement  agency  regarding  contaminated  sites.  Executive  Order  12316,  adopted  in  IMl, 
gave  various  federal  agencies,  including  the  DOD,  the  responsibility  to  act  as  lead  agoacMS  to  conduct 
investigations  and  implement  remedial  efforts  when  they  are  the  sole  or  co*ccHatributor  to  contamination 
on  or  off  their  properties. 

SARA  of  1986  extends  the  requirements  of  CERCLA,  and  modifies  CERCLA  widi  respect  to  goals  for 
remediation  and  the  process  leading  to  tt»  selection  of  a  remedial  process.  Under  SARA,  tedmologies 
that  provide  permanent  removal  or  destruction  of  a  contaminant  are  preferable  to  action  which  only 
contains  or  isolates  the  contaminant.  SARA  also  provides  for  greater  interaction  widi  the  public  and  state 
agencies,  and  extends  the  EPA’s  role  in  evaluating  health  risks  associated  with  contaminatkm.  Under 
SARA,  early  determination  of  Applicable  or  Relevant  and  Appropriate  Requiremrats  (ARARs)  is 
required,  and  potential  remediation  alternatives  should  be  considered  at  the  initiation  of  an  RI/FS.  SARA 
is  the  primary  legislation  governing  remedial  action  at  past  haraudous  waste  disposal  sites. 

The  IRP  is  the  DOD’s  primary  mechanism  for  response  actitms  on  U.S.  Air  Force  installations  affected 
by  the  provisions  of  SARA.  In  November  1986,  in  response  to  SARA  and  other  EPA  interim  piidance, 
the  U.S.  Air  Force  modified  the  IRP  to  provide  for  an  RI/FS  program.  The  IRP  was  designed  so  thtt  die 
RI/FS  would  be  conducted  as  parallel  activities  rather  than  serial  activities.  The  program  now  inchides 
ARAR  determinations,  identification  and  screming  of  technologies,  and  develofnnem  of  alternatives.  The 


2 


ntP  may  include  multiple  field  activities  and  pilot  studies  prior  to  detailed  final  analysis  of  ahemttives. 
Over  the  years,  requirements  of  the  IRP  have  been  developed  to  ensure  DOD  com|rtiance  with  federal 
laws  such  as  NCP,  CERCLA,  and  SARA. 

The  objectives  of  the  IRP  are  to: 

■  Identify  and  evaluate  sites  where  contamination  may  be  present  on  DOD  property  because 
of  past  hazardous  waste  disposal  practices  or  spills; 

■  Control  the  migration  of  hazardous  contaminants;  and 

■  Control  health  hazards  or  hazards  to  the  environment  that  may  result  fimn  past  DOD 
disposal  operations. 

The  IRP  was  develq)ed  so  that  these  objectives  could  be  met  in  accordance  with  CERCLA,  NCP,  and 
SARA.  Solutions  that  are  develq)ed  should  provide  the  level  of  protection  necessary  to  protect  public 
health  and  the  environment,  meet  requirements  of  ARARs,  and  be  technically  feasiUe  to  implement  at 
a  site. 


1.2  PURPOSE  AND  SCOPE  OF  THE  QUALITY  ASSURANCE  PROJECT  FLAN 

This  QAPP  outlines  QA/QC  methods  for  analytical,  and  data  management  aq)ects  of  the  RI/FS  activities 
at  the  Kotzebue  LRRS .  This  QAPP  portion  of  the  SAP  is  a  companion  document  to  the  Dn0  Work  Plan, 
Installation  Restoration  Program  (IRP),  Kotzdfue  Long  Range  Radar  Station,  Alaska  (Tetra  Tech,  Inc. 
1994)  (hereinafter  called  the  Work  Plan)  and  contains  a  discussion  of  the  following  topics: 

■  QA  objectives  for  dau  precision,  accuracy,  completeness,  representativenesa,  and 
comparability; 

■  Calibration  procedures,  references,  and  frequencies; 
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Sampling,  laboratory,  and  Chain-of-Custotfy  proceduiea; 


Procedures  to  assess  data  precision,  accuracy,  com|dcteness,  mprinfinriflffnrii.  and 
comparability; 

Corrective  actions  specific  to  ARI;  and 
QA  reports. 
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Tetra  Tech.  Inc.,  under  contract  to  the  United  States  Department  of  the  Air  Force  (USAF),  has  been 
requested  to  conduct  a  remedial  investigation/feastbility  study  (RI/FS)  at  the  Kotzdnie  Long  Range  Radar 
Station  (LRRS),  Kotzebue,  Alaska.  The  RI/FS  will  be  conducted  under  the  authority  of  the  USAF 
Installation  Restoration  Program  (IRP)  and  under  direction  of  the  Air  Force  Center  for  Environmental 
Excellence  (AFCEE). 

The  RI/FS  process  includes  a  scoping  task  to  define  data  requirements  and  objectives,  a  remedial 
investigation  to  characterize  sites  and  support  a  baseline  risk  assessment,  and  a  feasibility  study  to  define 
and  evaluate  available  remedial  alternatives  to  support  the  selection  of  q)ecific  remedial  actions.  The 
RI/FS  process  can  be  conducted  in  stages  that  focus  on  particular  aqwcts  of  each  process.  A  Stage  1  and 
Stage  2  IRP  RI/FS  have  been  previously  conducted  at  Kotzebue  LRRS  as  described  in  Section  2.1, 
Project  Background.  However,  remaining  concerns  regarding  current  site  conditions  necessitate  further 
site  investigation  and  remedial  response  in  order  to  achieve  environmental  restoration  at  Kotzebue  LRRS. 
This  section  summarizes  project  background  information,  describes  general  project  objectives  and  scope, 
and  identifies  subcontractors  and  their  roles  during  the  proposed  IRP  RI/FS  activities. 


2.1  PROJECT  BACKGROUND 

This  section  presents  a  description  of  Kotzebue  LRRS,  a  summary  of  past  IRP  work  conducted  at  the 
installation,  and  a  description  of  the  recent  site  survey  conducted  by  Tetra  Tech  and  Air  Force  personnel 
at  Kotzdnie  LRRS. 

2.1.1  Installatioa  Dcscriptfon 

Kotzebue  LRRS  is  located  on  676  acres  of  land  adjacent  to  Kotzdnie  Sound.  The  installation  is  located 
approximately  610  miles  northwest  of  Anchorage  and  4S0  miles  west-northwest  of  Fairbanks  (Figure  2-1). 
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Figure  2-1.  Location  Map,  Kotzebue.  Alaska. 


The  City  of  Kotzebue,  Alaska,  accessible  by  road  4  miles  north  of  the  site,  has  a  population  of 
approximately  3600  (Figure  2-2). 

Kotzebue  LRRS  was  originally  built  as  a  teiiqx)rary  aircraft  control  and  warning  site  to  fill  a  radar 
coverage  gap  while  two  permanent  sites  were  being  built  at  Cape  Lisbume  and  Tin  City,  Alaska. 
Kotzebue  LRRS  was  equipped  with  a  lightweight  search  radar  when  it  first  became  operatumal  in  1950. 
In  1954,  the  Alaskan  Air  Command  (AAC)  decided  to  convert  the  site  into  a  permanem  statitm. 
Construction  of  permanent  facilities  was  completed  in  1958.  Kotzebue  operated  as  a  ground-controlled 
intercept  site  until  1973,  when  it  was  converted  to  a  North  American  Air  Defense  Cononand  (NORAD) 
surveillance  station.  Communications  for  Kotzebue  LRRS  were  provided  by  White  Alice  Communication 
Systems  (WACS)  from  1957  uittil  1979,  when  a  commercial  satellite  station  rq[>laced  WACS.  In  1977, 
AAC  signed  a  base  operating  support  contract  with  RCA  Services  as  part  of  an  Air  Force-wide  effort  to 
reduce  remote  tours.  Sixty-nine  military  positions  were  eliminated  and  16  operations  positions  remained. 
Installation  of  Joint  Surveillance  System  (JSS)  equipment  was  completed  in  1982,  enabling  radar  and 
beacon  dau  to  be  transmitted  by  satellite  to  the  Elmendorf  Region  Operations  Control  Center  (ROCQ. 
These  operation  modifications  left  only  ctmtractor  persoimel  to  maintain  the  radar.  A  Minimally  Attended 
Radar  (MAR)  system  was  installed  in  1985  that  enabled  deactivation  of  the  site,  with  the  exception  of  the 
radome.  Radar  maintenance  technicians  are  cuneotly  housed  in  the  nearby  City  of  Kotzdxie  (WCC 
1990a).  Figure  2-3  provides  an  illustration  of  the  Kotzebue  LRRS  focility. 

Past  operations  such  as  radar  and  vehicle  shop  maintenance  at  Kotzdnie  LRRS  generated  wastes, 
including  waste  oils  and  spent  solvents.  Waste  oils  were  drummed  and  stored  in  waste  accumulation 
areas  within  facility  boundaries.  Some  waste  oils  were  used  for  ground  applicttion  (dust  control)  on 
roads.  A  waste  accumulation  area  and  installation  landfill,  both  located  adjacent  to  Kotzdnie  Sound,  were 
used  to  store  and  dispose  of  facility  wastes.  PMential  contaminants  associated  with  base  operations 
include  waste  oil,  fuels,  solvents,  herbicides,  and  pesticides.  In  1972,  the  waste  accumulation  area  was 
closed,  and  in  1974  the  landfill  was  closed.  The  waste  accumulttfion  area  and  landfill  were  cleaned  and 
regraded,  and  drummed  wastes  were  removed  frmn  the  installation  in  1975.  Fuels  management  at 
Kotzebue  LRRS  included  diesel  fuel  storage  in  large  above-ground  storage  tanks  located  adjacent  to 
Kotzebue  Sound.  These  tanks  provided  fuel  to  smaller  fuel  tanks  located  adjacott  to  the  composite 
facility.  The  beach  fuel  storage  tanks  were  removed  in  1992,  and  the  smaller  fuel  tanks  located  atyacent 
to  the  composite  facility  are  still  in  place. 
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Figure  2*2.  Area  Location  Map.  Kotzebue  Long  Range  Radar  Station 
(LRRS),  Alaska. 
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2.1.2  Previous  Invcsdgstive  Activities  and  Documentation 

This  section  provides  a  chronologic  sununary  of  past  to  presem  IRP  activities  conducted  at  Kotzdme 
LRRS.  Sununary  tables  and  figures  are  presented  to  identify  and  describe  sites,  and  to  provide  a  conunon 
frame  of  reference  regarding  all  past  environmeiual  characterization  and  associated  analytical  results 
obtained  for  Kotzebue  LRRS. 

2.1. 2.1  Phase  I  Records  Search.  In  1985.  Engineering  -  Science  (ES)  conducted  a  Phase  1  Records 
Search  for  the  AAC  Northern  Region,  which  includes  Kotzebue  LRRS.  The  purpose  of  die  Phase  1 
records  search  was  to  identify  and  prioritize  past  duposal  sites  that  may  pose  a  hazard  to  public  health 
or  the  environment  as  a  result  of  contaminant  migration  to  surface  water  or  groundwater,  and  to  identify 
contaminants  that  could  have  an  adverse  effect  due  to  their  persistence  in  the  environment.  Twelve  sites 
were  identified  from  a  review  of  base  records,  interviews  with  current  and  fonner  employees,  information 
gathered  during  field  surveys,  and  from  interviews  with  local,  state,  and  federal  agency  representatives. 
Based  on  an  additional  assessment  of  factors  such  as  site  characterisdes,  waste  characteristics,  and  the 
potential  for  contaminant  migration,  eight  sites  were  ideiuified  for  further  IRP  evaluation  (ES  198S). 

2.1. 2.2  Stage  1  RI/FS.  In  1988,  Woodward-Clyde  Consultants  (WCO  amducted  a  Stage  1  Remedial 
Investigation/Feasibility  Study  (RI/FS)  to  assess  past  hazardous  materials  disposal  and  spill  sites  at 
Kotzebue  LRRS,  and  to  develop  remedial  action(s)  for  sites  thought  to  pose  a  threat  to  human  health  and 
welfare  or  to  the  environment.  Twelve  sites  were  initially  identified  for  investigatitm  by  WCC,  including 
the  eight  sites  previously  identified  during  the  Phase  I  Records  Search.  Based  on  a  1987  field 
reconnaissance  conducted  by  WCC  and  USAF  personnel,  two  sites  were  excluded  from  investigttion 
based  on  a  lack  of  evidence  regarding  contamination  and  environmental  stress  (W(X  1990a).  Table  2-1 
provides  a  description  of  sites  identified  by  WCC.  Figure  2-4  provides  an  installation  diagram  identifying 
site  locations. 

The  Stage  1  RI  was  conducted  at  10  sites,  and  included  soil/sediment  sampling  at  all  sites,  surfKe  water 
sampling  at  site  SS07-Lake,  a  soil  gas  survey  conducted  at  the  SS12-Spills  No.  2  and  3  sites,  water- 
flooding  pilot  testing  at  the  SS12-SpilI  No.  3  site,  and  aeration  of  soils  at  the  SSll-Fiiel  Spill  site. 
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TABLE  2-1.  1988  STAGE  1  RI/FS  SITE  IDENTIFICATION 
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Figure  2-4.  Stage  1  RI/FS  Site  Designation  Map.  Kotzebue  LRRS,  Aiasica. 


Analyses  conducted  on  soil  and  surface  water  samples  collected  during  the  Stage  1  R1  are  MimmariTwi 
in  Table  2-2.  Analytical  results  indicate  that  total  petroleum  hydrocarbons  (TPH)  constitute  the  primary 
soils  contamination  problem  at  Kotzebue  LRRS.  Additionally,  polychlorinated  biphenyls  (PCBs), 
pesticides,  and  benzene,  ethylbenzene,  toluene/xylene  (BETX)  were  detected  in  soil  samples.  No  organic 
compounds  were  detected  above  laboratory  detection  limits  in  a  surface  water  sample  collected  from  the 
former  water  supply  lake.  However,  the  pesticide  4,4’-DDT  (2.6  mg/kg)  and  the  PCB  Aroclor  1260 
(3.4  mg/kg)  were  detected  in  a  sediment  sample  collected  from  the  former  water  supply  lake.  Metals 
concentrations  identified  in  soils  and  surface  watem  are  reported  to  be  within  the  typical  range  for  those 
constituents  in  the  contiguous  United  States  (WCC  1990a).  Maximum  concentrations  of  organic 
compounds  and  metals  identified  in  site  soils  aiul  surface  waters  are  provided  in  Table  2-3  as  presented 
in  the  Stage  1  RI/FS  Final  Report. 

A  soil  gas  survey  was  conducted  at  the  SS  12-Spills  No.  2  and  3  sites  to  provide  a  qualitative  assessment 
of  the  extent  of  petroleum  contamination  adjacent  to  the  site.  However,  the  soil  gas  data  are  rqwrtedly 
non-quantiflable,  primarily  due  to  the  extreme  variability  of  soil  moisture  content  within  soils  (WCC 
1990a).  Water-flooding  pilot  studies  were  conducted  at  the  SSI  2-Spill  No.  3  site  in  an  attempt  to  recover 
free  product  from  contaminated  soils.  Study  results  indicate  that  water-flooding  is  not  a  viable  remedial 
alternative;  this  conclusion  was  based  on  inadequate  volumes  of  free-product  at  the  site  and  the  low 
permeability  of  site  soils  (WCC  1990a). 

Identified  contaminants  of  concern,  including  TPH,  PCBs,  and  the  organochlorine  herbicides/pesticides 
delta  BHC,  4,4’-DDT,  4,4’-DDE,  and  4,4’-DDD,  were  evaluated  with  respect  to  state  and  federal 
cleanup  standards  and  health  and  environmental  criteria.  A  qualitative  two-tiered  health  and 
environmental  risk  screening  iqiproach  was  developed  to  identify  those  sites  warranting  further 
consideration  regarding  remedial  actions.  Based  on  the  risk  screening  criteria  and  nwthodology  used,  no 
Kotzebue  LRRS  sites  reportedly  posed  significant  health  or  environmental  risks  (WCC  1990a). 
Recommended  cleanup  levels,  developed  for  contaminated  soils  based  on  federal  criteria  and  a  modified 
California  leaking  underground  fuel  tank  (LUFT)  manual  scoring  procedure  for  TPH,  were  as  follows 
(WCC  1990a); 
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TABLE  2-2.  SOIL  AND  SURFACE  WATER  SAMPLE  ANALYTES 
COLLECTED  DURING  1988  STAGE  I  RI/FS 
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Despite  the  absence  of  significant  health  or  environmental  risks  identified  in  the  risk  screening  process, 
WCC  (1990a)  recommended  several  sites  for  further  remedial  action  based  on  soil  analyses  indicarit^ 
contamination  above  recommended  cleanup  levels,  including  the  SS  12-Spill  No.  2,  SS12-%>ill  No.  3, 
SSOl-Waste  Accumulation  Area  No.  1,  SS09-PCB  Spill,  SS  10-Solvent  Spill,  SSll-Ftiel  Spill,  and  ST05- 
Beach  Tanks  Sites. 

WCC  conducted  an  FS  to  evaluate  remedial  technologies  and  identify  apfMropriate  remedial  alternatives. 
Four  distinct  operable  units  were  defined  to  creiue  a  logical  division  of  site  contamination  inoUems  while 
providing  an  appropriate  means  for  remedial  assessmem.  Table  2-4  provides  a  descrqition  of  operable 
units  and  a  summary  of  remedial  alternatives  selected  by  operable  unit  for  sites  recommended  for  ftirther 
remedial  action. 

2.I.2.3  St(^€  2  RI/FS.  In  1989-1990,  WCC  conducted  a  Stage  2  RI/FS  program  at  Kotzdwe  LRRS 
to  address  the  sites  recommended  for  remedial  action  based  on  die  findings  of  the  Stage  1  RI/FS.  Field 
activities  conducted  between  July  1989  and  Septenfoer  1990  included  pilot-scale  remediation  tests 
involving  excavation  and  landforming,  in  situ  oihanced  biotemediation,  excavttkm  and  ofif^ite  diqwaal 
of  PCB  contaminated  soils,  the  removal  of  fmir  transformers,  and  an  investigation  of  soil  and 
groundwater  at  die  ST05  Beach  Tank  site. 

A  landfarm  was  constructed  on  a  level  pad  (part  concrete  and  part  fill)  on  die  east  side  of  the  installation 
access  road,  directly  east  of  the  Composite  Facility.  TPH  contaminated  soils  and  fill  were  excavated 
from  the  SSOl-Waste  Accumulation  Area  No.  1  (approximately  SO  yd^),  the  SS  12-Spill  No.  2  (approxi- 
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TABLE  2-4.  OPERABLE  UNIT  DESCRIPTION  AND  REMEDIAL  ALTERNATIVE  SELECTION 
SUMMARY  FOR  WCC  STAGE  1  AND  STAGE  2  Rl/FS  INVESTIGATIONS 
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mately  100  yd^),  and  tlM  SS  12-Spill  No.  3  (approxinutely  3S0  yd^)  sites,  and  were  stockinled  on  6  mil 
plastic  within  the  landfarm  area.  Soils  were  spread,  and  emulsification  and  mkronutrieot  agents  were 
applied.  The  landfarm  was  mixed  weekly  over  the  course  of  two  field  seasons  to  promote  nuoobial 
activity,  and  has  been  subsequently  sampled  on  an  intermittent  basis  to  evaluate  TPH  reductions. 

In  situ  enhanced  bioremediation  activities  were  conducted  at  the  SS12-Spill  No.  3  and  the  SSI  l-I^  Spill 
sites,  and  included  areal  applications  of  emulsifien  and  nucnmutrimits.  Additumally,  trettment 
infiltration  trenches  were  installed  at  the  SS  12-Spill  No.  2  She.  Emulsifiers  and  micronutrients  were 
added  to  the  infiltration  trenches  in  an  attempt  to  degrade  Tm  in  soils  surrounding  pipes,  pumps,  taidcs. 
and  fencing. 

PCB  contaminated  soils  were  excavated  from  two  White  Alice  Sites  (SS09-PCB  Spill  and  SS  10-Solvent 
Spill  Sites).  An  estimated  S.3  yd^  of  contaminated  soil  fnnn  Site  SS09  and  7.8  yd^  from  Site  SSIO  were 
excavated,  placed  in  SS  gallon  drums,  and  shaped  to  the  Defmse  ReutUizatkm  and  Marketing  Office 
(DRMO)  at  Elmendorf  AFB.  Confirmation  soil  samples  were  collected  in  each  excavation  to  document 
complete  PCB  removal. 

Soil  aixl  groundwater  at  the  STOS-Beach  Tanks  She  were  characterized  for  the  purpose  of  quantifying 
the  nature  and  magnitude  of  contamination,  delineating  the  horizontal  and  vertical  extent  of  contami¬ 
nation,  determining  the  hydrogeologic  setting,  and  completing  an  FS  of  remedial  alternatives. 

Analyses  conducted  on  soil  and  groundwater  samples  collected  during  the  Stage  2  RI/FS  are  presented 
in  Table  2-S.  Analytical  results  for  PCB  confirmation  soil  samples  collected  from  the  base  and  sides  of 
the  excavations  of  the  SS09-PCB  Spill  and  SSlO-Solvent  Spill  Sites  indicate  PCB  concentrations  bdow 
cleanup  goals,  with  maximum  residual  concentrations  of  1.3  mg/kg  and  3.7  mg/kg,  respectively,  fx  tbe 
two  sites.  Soil  sanq>les  collected  during  landfarm  and  in  situ  enhanced  bioremediatkm  activities  exhibh 
a  mean  reduction  in  TPH  concentrations  over  time.  Table  2-6  presohs  TPH  concohrations  measured 
in  samples  obtained  during  the  landfarm  and  in  situ  enhanced  biotemediation  prognuns  (as  presetted  in 
the  December  1990  Stage  2  RI/FS  Rqmrt;  WCC  1990b).  The  mean  reductimis  in  TPH  concentrations 
observed  in  landfarm  soils  over  time  ate  probably  the  result  of  biological  d^radatkm,  volttilization,  and 
leaching  processes  (WCC  1990b).  Volatilization  was  not  consideted  a  significant  loss  mechanism 
because:  1)  volatile  components  would  likely  have  dissipated  from  the  ^ill  prior  to  the  study;  2)  the 
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TABLE  2-S.  SOIL  AND  GROUNDWATER  SAMPLE  ANALYTES 
COLLECTED  DURING  1989-1990  STAGE  2  RI/FS 
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Note:  Tliia  table  was  adapted  from  die  Woodward^lyde  Comtaatt 


1990  Diaft  State  2  M/PS  Bipoit 


volatile  components  of  arctic  diesel  fuel  represent  approximttely  30  percent  (by  wdght)  of  die  total 
mixture;  3)  relatively  cold  temperatures  and  high  soil  moisture  contents  were  noted  during  the  study; 
4)  insufficient  aromatic  hydrocarbon  detections  were  obtained  during  the  inhial  site  investigation  (WCC 
1990b).  Leaching  was  also  reportedly  not  an  important  loss  mechanism  because:  1)  comtniction  of  a 
berm  around  landfarm  reduced  surface  ruiHiff  potential;  2)  a  m^ority  of  <»ganic  components  in  dmd 
fuel  are  hydrophobic;  3)  soils  were  subjea  to  many  years  of  precipitatkm  and  leaching  prior  to  study 
(WCC  1990b). 

The  mean  reduction  in  TPH  concentratimis  observed  in  the  disturbed  tundra  treatment  area  (SSll-Fud 
Spill  Site)  is  partially  attributable  to  dilution  resulting  from  the  mixing  of  approximately  24  yd^  of  dean 
beach  soil,  which  was  added  to  reduce  the  soil  moisture  content  (WCC  1990b).  The  mean  reduction  in 
TPH  concentrations  observed  in  native  tundra  (SS12-Spill  No.  3  Site)  must  be  viewed  with  cainkm  due 
to  the  limited  number  of  soil  locations  sampled  and  die  uneven  distribution  of  Tm  across  die  tundra  hill 
site  (WCC  1990b).  The  degree  to  which  natural  d^radation  of  diesd  fuel  contamination  has  occurred 
in  native  tundra  has  not  been  evaluated.  However,  the  repotted  rev^etation  of  the  hillslope  is  a  potential 
indication  of  TPH  reduction  (WCC  1990b).  THi  concentratkms  identified  in  soil  and  groundwater 
samples  from  the  STOS-Beach  Tanks  Site  ranged  from  70  to  21.000  mg/kg  (soils)  and  S60  to  8,700  mg/L 
(groundwater).  In  addition  to  contaminant  chemistry,  omventimial  and  biological  characterization  of 
groundwater  adjacent  to  the  beach  tanks  was  conducted  as  part  of  the  feasibility  study.  Table  2-7  presents 
maximum  detected  concentrations  in  STOS-Beach  Tanks  Site  soil  and  groundwater  samples. 

Diesel  fuel  from  surfece  storage  tanks  was  the  primary  contaminant  at  the  STOS-Beach  Tanks  Site  baaed 
on  detections  of  TPH  in  soils  and  groundwtter.  ^iplicable  or  relevatt  and  appropriate  requirements 
(ARARs)  were  evaluated  by  WCC.  Federal  and  State  regulations  that  would  potentially  serve  as  ARARs 
were  identified.  Based  on  modified  LUFT  criteria,  WCC  recommended  a  TPH  cleanup  level  of  1,000 
mg/kg  for  beach  soils.  Chemical  substances  identified  in  soil  and  groundwater  samples  from  the  site 
include  2-methylnaphthalene,  toluene,  total  xylenes,  ethylbenzene,  and  Tm  (see  Table  2-7).  A  quali¬ 
tative  two-tiered  risk  screening  methodology  developed  during  the  Stage  1  RI/FS  was  used  to  establish 
potential  health  and  environmental  risks  at  the  site.  The  overall  conclusion  reported  by  WCC  states  diat 
TPH  at  the  beach  tank  site  presents  a  potentially  significant  risk  to  aquatic  organinns  (WCC  i990b). 
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TABLE  2-7.  1989-1990  STAGE  2  RI/FS  MAXIMUM  DETECTED  CONCENTRATIONS 
IN  STOS-BEACH  TANKS  SITE  SOIL  AND  GROUNDWATER  SAMPLES 


Analytes 


TPH 


Ethylbenzene 


Toluene 


Xylenes 


2-Methylnaidithalaie 


Dissolved  oxygen 


Chemical  oxygen  demand 


Biological  oxygen  demand 


Total  dissolved  solids 


Soils  (mg/kg) 


21. 


NA* 


NA 


NA 


26 


NA 


NA 


NA 


NA 


GrouwKmer  (mg/L) 


*  NA  «  Not  analyzed. 

^  Total  bacteria  (x  10^  per  mL) 

Colony  forming  units  (x  10^  per  mL) 
Fluoresem  pseudomonads  (x  10^  per  mL) 
Phena|dithieDe  degiaders  (x  10^  per  mL). 


0.034 


.140 


NA 


16 


326 


81 


.230 


Total  bacteria 

NA 

Colony  forming 

NA 

Ruoresoent  pseudomooad 

NA 

Phenaphthiene  degtMeis 

NA 

A  feasibility  study  (FS)  was  conducted  by  WCX:  for  the  ST05-Beach  Tanks  Site,  identifying  remedial 
technologies  and  evaluating  technical  applicability  using  site  characterinics  and  data  collected  during  die 
Rl.  Two  operable  units  were  devel(^)ed  for  the  beach  area  to  provide  appropriate  remedial  altnnttive 
evaluation.  Remedial  alternatives  selectively  screened  and  selected  by  operable  unit  for  die  STOS-Beach 
Tanks  Site  is  presented  in  Table  2-4.  An  Interim  Remedial  Measure  (IRM)  was  recommended  by  WCC 
for  source  control  of  fuel  remaining  in  the  beach  tanks.  The  recommended  IRM  was  to  pump  remaining 
fuels  through  a  gravity  water  separator  and  use  fuels  locally  as  heating  fuel. 

Based  on  Stage  2  Rl/FS  results,  the  following  sites  were  recommended  for  follow-on  actions  at  Kotzebue 
LRRS  (WCC  1990b): 

■  SS12-Spill  No.  2  Site  -  Continue  dw  pilot  study  at  the  landfsrm.  Implement  remedial 
actions  at  active  pipelines,  tanks,  roadvrays,  and  the  security  fence. 

■  SS12-Spill  No.  3  Site  -  Continue  the  pilot  study  at  the  landfarm,  and  continue  the  itt  situ 
enhanced  bioremediation  pilot  study  on  the  tundra. 

■  SSI  1-Fuel  Spill  Site  -  Continue  the  in  situ  enhanced  bioremediation  pilot  study. 

■  STOS-Beach  Tanks  Site  -  Mitigate  soil  and  groundwater  contamination  using  in  situ 
bioremediation  without  groundwater  capture. 

Kotzebue  LRRS  Stage  2  RI/FS  sites  recommended  for  no  ftirtber  action  included  the  SSOl-Waste 
Accumulation  Area  No.  1,  SS09-PCB  Spill,  and  SSIO  Solvent  Spill  Sites  (WCC  1990b). 

2.1.2.4  Beach  Tanks  Removal.  Three  diesel  ftml  storage  tanks  were  formerly  located  approximately 
0.2S  miles  southwest  of  the  installation’s  Composite  Facility,  adjacent  to  Kotzdxie  Sound  (see 
Figure  2-4).  Two  of  the  storage  tanks  were  SO  ft  in  diameter  and  22  ft  high,  each  with  a  o^ity  of 
7,890  barrels.  The  third  storage  tank  measured  44  ft  in  diameter  and  24  ft  high,  with  a  ogMcity  of  65(X) 
barrels  (WCC  1990b).  The  estimate  made  during  WCC  RI/FS  activities  of  the  cumulative  diesd  fuel 
remaining  in  the  three  storage  tanks  was  approximately  39,500  gal.  In  1992,  the  Air  Force  ronoved  the 
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three  diesel  fuel  storage  tanks  from  the  site.  Only  the  tank  nests  (benned  containment  areas),  aqriialt 
pads  within  benned  areas,  and  the  fuel  pump  house  remain  at  the  site. 


2.I.2.S  EnviroimuiUal  Baseline  Survey  (Navigational  Aid  Kdg.  101).  In  July  1993,  ShannoD  and 
Wilson,  Inc.  conducted  an  environmental  baseline  survey  of  the  Kmzdxw  LRRS  Navigational  Aid 
Building  (Bldg.  101;  see  Figure  2-3).  The  environmental  baseline  survey  was  conduced  for  the 
University  of  Alaska,  Fairbanks  Facility  Planning  and  Inject  Services  DqMrtment  as  a  retpuranent  fm 
a  USAF  long-term  lease  for  this  facility.  The  environmental  baseline  survey  the  collection  of 

eight  building  material  samples  for  asbestos  and  four  hand-augered  soil  s.<uiq>les  for  diesel  range  TPH 
analysis. 

Asbestos  building  materials  were  identified  in  siding  panels  on  the  exterior  walls  and  floor,  and  in  the 
interior  wall  wainscoting  (Shannon  and  Wilson,  Inc.  1993).  Analytical  results  for  diesel-range  Tm  in 
soils  is  provided  below. 


Sample  Identification 

Saiiq>le  Location 

Diesel-Range  TPH  (mg/kg) 

577-10 

East  side  of  above-ground 
storage  tank  north  of  building 

4,200 

577-11 

East  side  of  generator  tank 
stand,  south  of  Imilding 

700 

577-12 

8  feet  east  of  above-ground 
storage  tank,  7  feet  north  of 
building 

180 

577-13 

In  tundra  approximately  110 
feet  north,  and  25  feet  west  of 
west  edge  of  building 

70 

Fuel  was  reportedly  supplied  to  a  generator  and  diesel  furnace  via  above-grade  steel  pipelines  connecting 
two  small-capacity  above-ground  tanks.  Spillage  or  overflow  from  the  fuel  delivery  system  reportedly 
resulted  in  soil  contamination  in  the  immediate  vicinity  of  the  tanks,  and  may  be  present  at  locations  along 
the  pipeline  corridor  (Shannon  and  Wilson,  Inc.  1993). 
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2.J.2.6  1993  Site  Survey.  On  29  September  1993,  Tetra  Tech  tnd  Air  Force  personnel  and  their 
contTKton  conducted  a  site  survey  of  Kotzebue  LRRS  and  surrounding  areas.  The  site  survey  was 
conducted  to  evaluate  current  site  conditions,  idoitify  potential  areas  of  ctmcon,  and  obtain  the 
information  necessary  to  prepare  RI/FS  scoping  documents  in  preparation  for  the  1994  IRP  field 
activities.  Based  on  the  1993  Site  Survey,  and  discussions  between  Tetra  Tech  and  Air  Force  personnel, 
ten  areas  of  concern  were  identified  for  consideration  in  addition  to  the  sites  previously  identified  in  the 
Stage  1  RI/FS  Report  (WCC  1990a).  Identification  and  description  of  areas  of  con^m  is  provided  in 
Table  2-8.  Figure  2-S  provides  an  installation  diagram  identifying  the  location  of  areas  of  cmicem. 

The  former  landfill  and  waste  accumulation  area  located  adjacmt  to  Kotzebue  Sound  were  in^)ected 
during  the  site  survey.  The  former  landfill  area  exhibits  intermittent  areas  of  mounding  thtt  contain 
landfill  debris,  including  metal  wastes  such  as  dnum  and  other  enq)ty  metal  ctmtainen  and  metal  dd)ris. 
Additionally,  two  12  volt  batteries  were  identified  mixed  with  metal  debris  at  (me  mounded  locatkm.  In 
the  WCC  Stage  1  RI/FS  report  (WCC  1990a).  it  was  indicated  that  some  former  landfill  wastes  remained 
buried  at  the  site.  However,  the  site  was  excluded  (hiring  the  Stage  1  remedial  investigatkm,  and  was 
recommended  for  no  further  action.  The  buried  landfill  wastes  described  by  WCC  are  suspected  to 
comprise  the  mounding  observed  during  the  1993  Site  Survey. 

The  landfarm  located  east  of  the  Composite  Facility  was  also  inspected  during  dw  site  survey.  Based  on 
visual  inspection,  the  landfarm  has  not  been  pr(^ly  maintained,  with  no  cover  to  prevent  infiltratkm 
or  runoff  and  no  limitations  to  site  access.  Landfarm  soils  were  manually  exposed  during  the  site  survey, 
revealing  visual  and  olfactory  indications  of  petroleum  hydrocartxm  contamination.  Additkmally,  the 
formerly  bermed  margin  of  the  landfarm  was  not  discemable  from  the  landfarm  material  propn.  The 
landfarm  has  been  included  as  an  area  of  concern  (see  Table  2-8). 

The  SS12-Spills  No.  2  and  3  Site  was  inspected  during  the  site  survey.  In  general,  jnevious  descriptions 
of  this  area  reflect  the  observed  site  conditions,  and  include  zones  of  stressed  v^etation  and  petroleum 
hydrocarbon  seqiage  from  a  small  area  of  sloping  gravel  fill  material.  During  previous  IRP  investi¬ 
gations,  the  excavation  of  soils  was  conducted  to  remove  source  materials.  However,  the  specific  excavar 
tion  zones  were  not  discemable,  possibly  <hie  to  regrading  activities. 


TABLE  2-8.  1993  SITE  SURVEY  AREAS  OF  CONCERN 
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Figure  2-5.  Areas  of  Concern  {AOCS)  Identified  During  1993  Site  Fteoonnaisance,  Kdtz^sue  LRRS  Alaska. 


2^  PROJECT  SCOPE  AND  OBJECTIVES 


Tetra  Tech’s  general  approach  regarding  the  development  of  the  Kotzebue  IRP  RI/FS  is  to  the 

use  of  existing  data  from  previous  investigations.  Available  site  information  has  been  int^rated  into  the 
Kotzebue  LRRS  site  conceptual  model,  and  has  been  used  to  identify  additional  data  needs,  focilitate  foe 
selection  of  remedial  designs,  and  to  guide  the  risk  assessment  process.  Ovoall  project  objectives  for 
the  Kotzebue  LRRS  Rl/FS  include: 

■  Provide  data  of  sufficient  quality  and  quantity  to  adequately  characterize  sites  in  support 
of  a  natural  biodegradation  evaluation,  baseline  risk  assessment,  applicable  or  relevant 
and  appropriate  requirements  (ARARs),  and  a  feasibility  study. 

■  Conduct  a  feasibility  study  designed  to  enable  the  USAF  to  focus  on  q>propriate  remedial 
actions  with  consideration  to  logistical,  environmental  condition,  and  climatic  limitatums. 

■  Provide  appropriate  project  information  and  o^iortunities  for  community  involvement  in 
order  to  develop  a  positive  relationsh^  between  the  USAF  and  the  community  of 
Kotz^ue,  Alaska. 

2.2.1  Fidd  Activities  Summary 

The  field  investigation  activities  described  in  the  following  sections  are  proposed  to  meet  project  and  site 
objectives,  and  are  based  on  a  review  of  past  IRP  investigation  activities,  site  survey  information,  a 
background  literature  search,  and  foe  development  of  the  Kotzdnie  LRRS  site  concqkual  modd.  All 
field  investigation  activities  and  methodology  will  conform  to  the  guidelines  established  by  the  Hant&ook. 

Six  sites  identified  during  previous  IRP  field  investigations  have  been  selected  for  further  characterizatitm. 
The  sites  were  selected  based  on  a  review  of  historical  site  information,  previous  IRP  RI/FS  results, 
ADEC  correspondence  concerning  current  site  conditions,  and  site  survey  information.  The  six  sites 
include:  1)  Site  SS02-Waste  Accumulation  Area  No.2/Landfill;  2)  Site  STOS-Beach  Tanks;  3)  Site  SS07- 
Lake;  4)  Site  SS08-Barracks  Pad;  5)  Site  SSI  1-Fuel  Spill;  and  6)  Site  SS12-Spills  No.  2  and  3.  During 
September  1993,  Tetra  Tech  and  Air  Force  personnel  conducted  a  site  survey  of  foe  Kotzdnie  LRRS  and 
surrounding  areas.  Ten  areas  of  concern  (AOCs)  were  identified  during  foe  site  survey  that  warrant 
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further  consideration  during  this  RI/FS  field  san^ling  effort.  Figure  2-6  irfgnrifie*  sites  and  areas  of 
concern  (AOCs)  to  be  investigated  at  Kotzebue  LRRS.  A  suiunary  of  pn^wsed  field  activities  for 
Kotzebue  LRRS  is  provided  in  Table  2-9. 

2.2.2  Intoided  Use  of  Data 

Data  needs  for  Kotzebue  LRRS  include  both  screening-level  measurements  and  rfara  of  sufficient  (piality 
to  be  used  in  the  health  and  ecological  risk  assessment,  in  the  feasibility  study,  and  to  ensure  coaq>liance 
with  ARARs.  In  addition,  sufficient  information  must  be  provided  to  meet  the  requirements  of  the 
IRPIMS  daubase. 

For  data  collected  during  the  work  effort  at  Kotzebue  LRRS,  the  main  analytical  program  will  be 
performed  at  a  fixed  base  laboratory  at  Analytical  Support  Level  in,  with  rigorous  documentaticm 
performed  according  to  requirements  specified  in  the  Handbook.  The  field  screening  analyses  included 
in  the  geophysical  and  tidal  surveys  will  be  conducted  according  to  Level  II  protocols.  Site-q>ecific 
health  and  safety  screening,  measurement  of  parameters  during  environmental  sanq>le  collection,  and 
measurements  associated  with  well  development  and  purging  will  be  conducted  according  to  Levd  1 
protocols.  The  quality  criteria  employed  for  the  Kotzd)ue  LRRS  RI/FS  address  the  following  data 
characteristics',  accuracy,  precision,  completeness,  representativeness,  and  comparability.  Project  data 
quality  objectives  and  a  quality  criteria  assessment  for  the  Kotzdiue  LRRS  RI/FS  ate  presented  in  detail 
in  following  sections  4.0,  Quality  Assurance  CRtjectives  for  Measurement  Data. 
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Figure  2-6.  Areas  of  Investigation.  Kotzebue  LRRS,  Alaska. 


FIELD  ACTIVITIES  FOR  KOTZEBUE  LBRS.  ALASKA 


AOC-IO  Siplie  HoUii«  tmk 


23  IDENTinCATIQN  OF  ANALYTICAL  LABORATORIES,  SUBCONTRACTORS,  AND 
THEIR  TASKS 


The  following  subcontractors  will  provide  services  for  work  accompliahed  under  the  IRP  RI/PS  ai 
Kotzebue  LRRS; 


Analytical  Laboratory 

Primary  Source: 

Analytical  Resources.  Inc. 
333  9th  Avenue,  North 
Seattle.  WA  98109 
Telephone  (206)  621-6490 
Facsinule  (206)  621-7S23 


Auxiliary  Sources: 

PACE  Inc.  -  Minnesota  Regional  Laboratory 
1710  Douglas  Drive  North 
Minneapolis,  Minnesota  55422 
Telephone  (612)  544-5543 
Facsinule  (612)  525-3377 

When  auxiliary  laboratories  have  been  selected  to  serve  as  a  backup  to  the  primary  Ub,  all  rdevant 
QAJQC  elonents  are  detailed  into  a  laboratory  specific  addendum  to  the  QAFT.  This  wUl  also  be  true 
of  any  laboratory  required  for  specialty  analyses  identified  during  die  RI/FS  process.  These  auxiUaty 
laboratories  will  couqily  with  the  format  of  diis  QAPP  and  the  HantBfook,  udiere  rdevant.  All  QC 
criteria,  calibration  procedures,  and  other  requirements  stated  in  the  QAPP  will  be  described  for  aiqr  odier 
analytical  laboratory  in  compliance  widi  the  QAPP.  This  supplemental  infonnation  will  be  sidmutted  for 
review  to  relevant  agencies  and  the  Kotzrtme  LRRS  Restoration  Team  Chief  prior  to  im|denientidon. 
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The  organization,  functional  responsibilities  of  key  staff,  levels  of  authority  among  key  paiticqHmts.  and 
lines  of  communications  for  activities  affecting  the  QAPP  for  this  project  are  presented  on  Figure  3*1  and 
discussed  in  the  following  sections. 

3.1  PROJECT  PERSONNEL 

The  project  personnel  have  been  selected  to  provide  the  specific  technical  and  management  capid>Uities 
and  qualifications  as  required.  Mr.  Michael  McGhee  is  the  Restoration  Team  Chief  (RTQ  and 
Contracting  OfTicer’s  Representative  (COR)  for  the  RI/FS  activities  associated  with  the  IRP  site  at 
Kotzebue  LRRS  (see  Figure  3-1). 

3.1.1  Project  Managers 

The  Project  Manager  for  the  Kotzebue  LRRS  work  effort  is  Mr.  Roderick  A.  Carr.  Mr.  Carr  is 
responsible  for  overall  direction,  coordination,  and  technical  consistency  of  the  Kotzebue  LRRS  project 
efforts  (see  Figure  3-1). 

3.1.2  Program  QA/QC  Director 

Dr.  William  Brownlie  is  designated  as  the  IRP  Program  QA/QC  Director.  He  remains  independent  of 
the  cost,  scheduling,  and  other  performance  constraints  that  are  the  responsibilities  of  die  Task  or  &ibtask 
Managers  (see  Figure  3-1).  Dr.  Brownlie  also  serves  u  die  overall  IRP  Program  Manager  for  Tetta 
Tech.  Inc. 

3.1.3  Project  QA/QC  Manager 

Dr.  Garabed  Kassakhian  is  the  Project  QA/QC  Manager  (see  Figure  3-1).  Dr.  Kassakhian  will  be  respon¬ 
sible  for  all  project-related  QA/QC  elements.  These  include  both  lifooratory  and  fidd  activities  associated 
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with  the  RI/FS  investigatkm  at  Kotzebue  LRRS.  He  will  revkw  delivenbtes  contahung  reviewed  or 
valklated  dau  such  as  the  Analytical  Informal  Technical  Infonnatkm  Rq)orta  (ITIR).  or  the  InAallation 
Restoration  Program  Information  Management  System  (IRPIMS)  disk  delivaable.  Dr.  Kasaakhian  will 
also  review  final  laboratory  and  field  audit  reports  and  any  relevant  Standard  Operation  Procedures 
(SOPs)  provided  to  him  by  the  laboratory  Dau  Managemeu  Project  Manager  and  other  personnd  (see 
Figure  3-1).  He  will  organize  and  supervise  the  onsite  laboratory  audit,  raw  dau  and  daU  int^ity  audiU. 

3.1.4  QA  Auditor 

Ms.  Stephanie  Pacheco  is  the  Project  QA  Auditor  (see  Figure  3-1).  Ms.  Padieco  or  her  designee  will 
be  responsible  for  initiating  audits  of  both  laboratory  and  field  activities.  Once  any  audit  is  complete, 
a  report  on  the  status  of  the  QAJQC  of  the  system  under  analysis  will  be  completed  snd  given  to  both 
the  Project  QA/QC  Manager  and  the  Project  Manager  for  review  and  possible  action.  She  will  also 
provide  oversight  and  direction  to  the  Dau  Management  Project  Manager.  Once  ITIR  and  IRPIMS 
deliverables  are  cooq>leted,  she  will  audit  these  documents  prior  to  review  by  die  Project  QA/QC 
Manager. 


3.1.5  Data  ManagcnMut 

Mr.  Rick  Whitaker,  a  California  registered  geologist  (RG  #4368)  is  the  Dau  Management  Project 
Manager  and  will  be  responsible  for  all  deliver^Ies  associated  with  the  Kotzebue  LRRS  RI/FS  Program. 
He  will  be  responsible  for  the  production  of  the  Informal  Technical  Information  Report  (TTIR)  that  will 
include  reviewed  or  validated  dau.  He  will  also  be  responsible  for  the  Installatkm  Restoration  Program 
Information  Management  System  (IRPIMS)  deliverables  for  the  Kotzdwe  LRRS  RI/FS  (Figure  3-1). 


3.2  ANALYTICAL  RESOURCES,  INC. 

At  ARI,  the  President  is  Mr.  Mark  Weidner.  Mr.  Weidner  communicates  direcdy  widi  the  QA  Officer 
as  well  as  her  staff  and  also  with  the  specific  managers  of  die  various  sectkms  associated  widi  die 
laboratory  (Figure  3-2). 

Ms.  Michelle  Turner  is  the  QA  Officer  of  ARI  and  Ms.  Suzanne  Kitch  provides  QA/QC  support  to  her 
(Figure  3-2).  Their  responsibilities  include  prquration  of  written  documenu  defining  QA/QC  procedure. 
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Figure  3>2  Organization  of  Analytical  Resources.  Inc. 


as  well  as  review  and  ^roval  of  laboratory  QC  procedures,  supervisim  of  sample  ccmtiol  opnatkms. 
and  oversight  of  intra-laboratory  testing  programs  and  certificatkMis.  Mr.  Jolm  Hicks  and  Ms.  Sue 
Dunnihoo  are  the  ARI  Project  Managers  for  the  RI/FS  work  effort  at  Kotzebue  LRRS  (see  Figure  3-2). 
Mr.  Hicks  and  Ms.  Dunnihoo  provide  contact  between  ARI  and  Tttra  Tech,  Inc.  on  issues  such  as 
technical  questions  regarding  analytical  results,  sclMduling  and  shipping,  sample  containers,  and  other 
issues  that  are  not  QA  questions. 

Data  associated  with  environmental  samples  collected  during  the  RI/FS  work  effon  at  the  Kotzdiue  LRRS 
will  be  constantly  checked  by  ARI  staff  at  all  levels  to  emure  that  ^)propriate  QC  measures  have  been 
taken  and  the  outcomes  are  within  acceptable  ranges.  The  effectivoKss  of  the  ARI  laboratory  QA/QC 
program  is  continuously  evaluated  by  the  QAJQC  staff.  Dau  tluu  fails  prescribed  criteria  will  be  rqwrted 
to  the  ARI  QAJQC  staff.  Once  evaluated,  a  QC  staff  member  or  the  Project  Managn  will  notify 
Mr.  R.  Carr,  Project  Manager,  and/or  Dr.  Kassaidiian,  Project  QAJQC  Manager,  Tetra  Tech.  Inc. 
immediately  by  telephone  with  a  written  follow-iq)  to  be  sent  by  mail. 

Mr.  Paul  J.  Kuhn  is  the  manager  of  the  Inorganic  Laboratory  Department  of  ARI  tiriule  Mr.  Brian  Bebee 
is  the  Manager  of  the  Organic  Laboratory  Department.  The  various  methods  and  functions  for  those 
departments  are  detailed  in  Figure  3-2. 

Bottle  preparation  and  sample  check-in  are  directed  by  the  Sanqple  Receiving  Groap  under  the  guidance 
of  Ms.  Terrie  Hedger  (see  Figure  3-2). 
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4.0  QUALITY  ASSURANCE  OBJECTIVES  FOR  MEASUREMENT  DATA 


Data  quality  objectives  (DQOs)  are  qualitative  and  quantitative  statements  developed  by  users  to 
specify  the  quality  of  data  from  field  and  laboratory  data  collection  activities  to  support  specific  decisions 
or  regulatory  actions.  The  DQOs  describe  what  data  are  needed,  why  the  datt  are  needed,  and  how  the 
data  will  be  used  to  address  the  problem  under  investigation.  DQOs  also  establish  numeric  limits  for  the 
data  to  allow  the  data  user  (or  reviewers)  to  determine  whether  data  collected  are  of  sufficient  quality  for 
use  in  their  intended  application. 

Dau  needs  for  Kotzd)ue  LRRS  include  both  screening  measurements  and  daa  of  sufficient  quality  to  be 
used  in  the  health  and  ecological  risk  assessment  and  in  the  feasibility  study.  In  addition,  sufficient 
information  must  be  provided  to  meet  the  requiremems  of  the  IRPIMS  database. 

The  EPA  has  established  a  hierarchy  of  DQOs  which  are  qualitative  and  quantitative  statements  that 
specify  the  quality  of  dau  required  to  support  regulatory  decisions  during  remedial  resptmse.  For  datt 
collection  during  the  work  effort  at  Kotzebue  LRRS,  main  analytical  {wogram  will  be  performed  at  a  fixed 
base  laboratory  at  Level  m,  with  rigorous  documentation  performed  according  to  the  Handbook  Level  I 
data  reporting  requirements.  The  field  screening  analyses  included  in  the  soil  gas  and  geophysical 
surveys  will  require  Level  II  protocol.  Site-specific  health  and  safety  screening  and  measurement  of 
parameters  during  environmental  sample  collection  and  well  development  and  purging  will  be  at  Level 
I  protocol.  Table  4-1  provides  a  summary  of  analytical  levels  appropriate  to  datt  uses  during  the  work 
effort  at  Kotzebue  LRRS. 

(Quality  criteria  to  be  employed  at  Kotzebue  LRRS  address  the  following  datt  characteristics:  accuracy, 
precision,  completeness,  representativeness,  and  comparability.  These  criteria  are  discussed  below. 
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TABLE  4-1.  SUMMARY  OF  EPA’S  ANALYTICAL  LEVELS  APPROPRIATE  TO  DATA  USES  AT  KOTZEBUE  LRRS,  A 
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4.1  DEFINITION  OF  CRITERU 


4.1.1  Accuracy 

Accuracy  is  the  degree  of  agreement  of  a  measurement  or  average  of  measurenents  with  an  accepted 
reference  or  "true"  value,  and  is  a  measure  of  bias  in  the  system. 

4.1.2  Predrion 

Precision  is  a  measure  of  mutual  agreement  among  individual  measurements  of  the  same  property  und«r 
prescribed  similar  conditions. 

4.1.3  Completcneae 

Completeness  is  a  measure  of  the  amount  of  valid  data  obtained  from  a  measurement  system  compand 
to  the  amount  expected  under  correct,  normal  conditions. 

4.1.4  Rcprcscntadvcnem 

Representativeness  expresses  the  degree  to  which  data  accurately  and  precisely  represem  a  characteristic 
of  a  population,  parameter  variations  at  a  sampling  point,  a  process  condition,  or  an  environmental 
condition. 

4.1.5  Comparability 

Comparability  expresses  the  confidence  with  which  one  dam  set  can  be  compared  to  another  data  set 
measuring  the  same  property.  Conq)arability  is  ensured  through  the  use  of  established  and  approved 
sample  collection  techniques  and  analytical  methods,  consistency  in  the  buis  of  analytes  (wet  weigltt, 
volume,  etc.),  consistency  in  rqwrting  units,  and  analysis  of  standard  reference  materials. 


4.2  MEASUREMENT  OF  DATA  QUALITY 
4.2.1  Accuracy 

For  this  project,  accuracy  of  the  measurement  data  will  be  assessed  and  controlled.  Field  instruments  have 
a  potential  accuracy  which  is  specified  by  the  manufacturer.  The  ability  to  obtain  this  levd  of  accuracy 
depends  on  proper  calibration.  For  the  laboratory,  results  of  method  blank  analysis,  as  well  as  rea^nt. 
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matrix,  and  surrogate  QC  sample  results,  will  be  the  primary  indicators  of  accuracy.  These  results  will 
be  used  to  control  accuracy  wirhin  acceptable  limits  by  requiring  that  they  meet  specific  criteria.  As  these 
spiked  QC  samples  are  analyzed,  spike  recoveries  will  be  calculated  and  compared  to  pre^tablished 
laboratory  acceptance  limits.  The  calculation  formula  for  percent  recovery  is: 


%  Spike  Recovery  = 


I  [  Va/ue  of  Sample  Plus  Spike  Added[-\  Value  of  Uaspiked  Saapk^ 
(  [  Value  of  Spike  Added[ 


A' 100  (1) 


Acceptance  criteria,  also  termed  "control  limits,"  will  be  based  on  previously  established  (i.e.,  historical) 
laboratory  capabilities  for  similar  samples  using  control  chart  techniques.  In  this  ai^roach,  the  control 
limits  reflect  the  minimum  and  maximum  recoveries  expected  for  individual  measurements  for  an  in¬ 
control  system.  Recoveries  outside  the  established  control  limits  indicate  some  assignable  cause,  other 
than  normal  measurement  error,  and  the  possible  need  for  corrective  action.  Corrective  action  could 
include  recalibration  of  the  instrument,  reanalysis  of  the  QC  sanqple,  reanalysis  of  the  samples  in  die 
batch,  or  flagging  the  data  as  suspect  if  the  problem  cannot  be  resolved.  These  results  will  be  reported 
to  the  Tetra  Tech,  Inc.  Project  QA/QC  Manager. 

According  to  the  Handbook  resampling  may  be  performed  if  samples  exceed  their  specific  holding  time 
requirements  or  are  not  preserved  properly.  If  second  column  analysis,  where  aj^ropriate,  is  not 
performed  within  the  specified  holding  time,  resampling  may  be  undertaken. 

4.2.2  Precision 

Precision  is  defined  as  a  measure  of  mutual  s^eement  of  a  measurement  or  average  of  measurements 
with  an  accepted  reference  of  "true"  value.  Based  on  these  results,  a  measure  of  bias  within  the  system 
can  be  estimated.  Precision  of  the  measurement  data  gathered  during  the  woiic  effort  at  Kotzebue  LRRS 
will  be  based  on  QC  sanqile  analyses  (repeatability),  replicate  analyses  (replicability),  and  results  obtained 
from  duplicate/replicate  field  samples  (san4>le  rq>licability). 
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Precision  is  independent  of  the  error  (accuracy)  of  the  analyses  and  reflecu  tmiy  the  d^iee  to  the 
measurements  agree  with  one  another,  not  the  (tegree  to  which  they  agree  with  the  "true'  value  for  the 
parameter  measured.  Precision  is  calculated  in  terms  of  Relative  Percent  Diffnence  (RPD),  i^iich  is 
expressed  as  follows; 


RPD 


[(X,  *  X,)/2] 


X  100 


[21 


where:  X|  and  X2  represent  the  individual  values  found  for  the  target  analyte  m  the  two  rq>licate 
analyses. 

RPDs  must  be  compared  to  the  laboratoty-establuhed  RPD  for  the  analysis.  For  concentrations  less  than 
10  times  the  method  detection  limit,  RPD  criteria  are  not  valid,  and  variations  may  be  as  great  as 
100  percent.  Precision  of  duplicates  may  again  depend  on  sample  hmnogeneity.  Initial  spike  ctmcen- 
trations  will  be  greater  than  the  detection  limits  and  will  have  a  range  comparable  to  those  stated  in 
SW-846  (EPA  1992). 

When  RPDs  exceed  previously  established  comrol  limits,  the  analyst  or  his/her  supervisor  must 
investigate  why  the  data  exceed  stated  acceptance  limits  and  rqwrt  these  findings  to  the  ARI  Project 
Manager.  RPDs  outside  the  established  control  limits  can  indicate  some  assignable  cause,  other  than 
normal  measurement  errors,  and  the  need  for  corrective  action.  Follow-tq>  action  can  include 
recalibration,  reanalysis  of  the  matrix  spike/matrix  spike  di4>licates  (MS/MSD)  QC  sample,  environmental 
sample  reanalysis,  or  flagging  the  data  as  suspect  if  problems  cannot  be  resolved. 

Replicate  analysis  of  control  saiiq)les  will  be  obtained  when  QC  samples  specific  to  the  environmental 
samples  are  analyzed.  Analytical  precision  will  be  evaluated  from  MS/MSD  RPD  analyses.  Use  of 
duplicate  saiiq>les  during  analysis  can  also  allow  a  measure  of  precision  to  be  determined. 

Field  duplicates  are  defined  as  two  san:q)les  collected  indqjendently  at  a  single  saiiq}ling  location  during 
a  single  act  of  sanq>ling.  Field  duplicates  will  make  up  10  percent  of  the  original  sanq)le  number.  Field 
dtqilicates  will  be  collected  for  groundwater  samples  and  analyzed  for  the  same  parameters. 
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A  field  replicate  is  defined  as  a  single  san^le  that  is  collected,  then  divided  into  two  equal  parts  for  the 
purpose  of  analysis.  Field  replicates  will  number  10  percent  of  the  original  sain|de  nunfoer.  Field 
replicates  will  be  collected  for  scil/sediment  samples  and  analyzed  for  the  same  parameters.  Discretdy 
sanq>led  field  duplicates/replicates  are  useful  in  determining  sampling  variability.  However,  greater  than 
expected  differences  between  replicates  may  occur  because  of  variability  in  the  sanq)le  material.  In  foese 
instances,  a  visual  examination  of  the  sample  material  will  be  performed  to  document  the  reason  for  the 
difference.  Field  sample  duplicates/replicates  shall  be  used  as  a  QC  measure  to  monitor  precision  relative 
to  sample  collection  activities.  Analytical  precision  shall  be  evaluated  using  RPDs  for  MS/MSD,  or 
duplicate  saiiq)les. 

4.2.3  CompletoMss 

The  target  value  for  completeness  of  all  parameters  is  100  percent.  Measurement  data  coaq)leteDess  is 
a  measure  of  the  extent  that  the  database  resulting  fnnn  a  specific  measurement  effort  fulfills  the 
objectives  for  the  amount  of  data  required.  For  this  program,  completeness  will  be  defined  as  the  valid 
data  percentage  of  the  total  test  requested  as  follows: 


Completeness  (%)  = 


No.  of  SuccessfiU  Analyses  ^  jqq 
No.  of  Requested  Anafym 


[3] 


Successful  analyses  are  defined  as  those  in  which  the  sample  arrived  at  the  laboratory  intact,  properly 
preserved,  in  sufficient  quantity  to  perform  the  requested  analyses,  and  accompanied  by  a  cmnpleted 
Chain-of-Custody  form.  Furthermore,  the  sample  must  be  analyzed  within  the  specified  holding  time  and 
according  to  QC  acceptance  criteria. 

Completeness  for  the  entire  project  also  involves  elements  specific  to  field  and  laboratory  documentation 
of  sample  collection.  This  includes  documentation  detailing  whether  sanq>les  and  analyses  specified  in  dw 
Work  Plan  have  been  processed  using  the  procedures  outlined  in  this  SAP  and  whedwr  laboratory  SOPs 
have  been  implemented. 
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Completeness  values  for  laboratory  parameters  are  addressed  in  Section  13  of  this  document.  For  the 
work  effort  at  V  otzebue  LRRS,  a  completeness  valiM  of  90  percent  will  be  cmtsidered  acceptable.  Failure 
to  achieve  this  goal  may  require  resampling  and  reanalysis. 

4.2.4  Representativeness 

Representativeness  describes  how  well  the  data  reflect  site  conditions  in  the  vicinity  of  the  Hara  point  at 
the  time  of  collection.  Representativeness  may  be  maintain^  or  attained  by  careful  documentation  of  data 
collection  procedures  and  adherence  to  standard  data  collection  procedures. 

The  characteristics  of  representativeness  are  usually  not  quantifiable.  Subjective  factors  to  be  taken  into 
account  are  as  follows; 

■  Degree  of  homogeneity  of  a  site; 

■  Degree  of  homogeneity  of  a  sample  taken  from  one  point  in  a  site;  and 

■  Available  information  on  which  a  sample  plan  is  based. 

Field  duplicates  and  field  replicates,  as  defined  under  precision,  are  also  used  to  assess  rqiresentativeness. 
Two  samples  which  are  collected  at  the  same  location  and  at  the  same  time  are  considered  to  be  equally 
representative  of  the  site,  at  a  given  point  in  space  and  time.  Soil  borings  and  well  locations  will  be 
chosen  to  represent  the  areas  of  interest  at  the  site.  To  maximize  rqiresentativeness  of  results,  sampling 
techniques,  sample  size,  sample  locations,  and  depths  will  be  carefully  selected  so  they  provide  laboratory 
samples  that  are  representative  of  the  site  and  the  specific  area.  Prqierly  installed  monitoring  wells  ensure 
that  the  water  being  sampled  originates  from  tlK  water-bearing  horizon  of  concern.  Care  must  by  taken 
to  ensure  proper  stabilization  of  measured  water  parameters,  clarity,  and  color  before  groundwater 
samples  are  taken.  Precautions  concerning  the  location  of  internal  cmnbustion  engines  with  respect  to  a 
well  during  sampling  must  be  taken  so  that  introduction  of  extraneous  compounds  does  not  affect  the 
representativeness  of  the  sanq)les.  Ambient  condition  blanks  will  be  collected  where  sqipropriate, 
especially  when  volatile  organic  conqxNinds  are  being  analyzed.  Since  soil  and  sediment  samples  are  less 
homogeneous  than  water,  the  sampler  and  analyst  must  exercise  good  judgment  when  removing  a  sample. 
Samples  exhibiting  obvious  stratification  or  lithologic  changes  should  not  be  used  as  replicates.  Within 
ARI,  precautions  are  taken  to  extract  from  the  sample  an  aliquot  representative  of  the  whole  sample.  An 
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aliquot  is  removed  for  analysis.  For  saiiq>les  requiring  volatile  analysis,  premixing  or  homogenizing 
samples  will  be  avoided. 

4.2.5  Comparability 

Conq>arability  is  the  degree  to  which  dau  from  separate  data  sets  may  be  compared.  For  instance,  sample 
data  may  be  compared  to  data  from  background  locations,  to  established  criteria  (e.g..  Total  Threshold 
Limit  Concentrations  [TTLC]),  or  to  data  from  earlier  sanq>ling  events.  Comparability  is  attained  by 
careful  adherence  to  standardized  sampling  procedures  and  rigorous  documentation  of  sample  locations 
(including  depth,  time,  and  date). 

Data  conqjarability  will  be  achieved  by  using  standard  units  of  measure  as  specified  in  the  Handbook, 
(i.e.,  milligrams  per  liter  [mg/L]  for  metals  and  inorganics  in  water  samples,  micrograms  per  lim  [^8^1 
for  organics  in  water,  and  milligrams  per  kilograms  [mg/kg]  [dry  weight]  for  both  inorganics  and 
organics  in  soil  samples). 

The  use  of  standardized  methods  to  collect  and  analyze  samples  (in  this  case,  American  Society  of  Testing 
and  Materials  [ASTM]  and  EPA  methods),  along  with  instruments  calibrated  against  National  Institute 
for  Standards  and  Technology  (NIST)  and  EPA-traceable  standards,  will  also  ensure  comparability. 

Comparability  also  depends  on  other  data  quality  characteristics.  Only  when  data  are  judged  to  be 
representative  of  the  environmental  conditions,  and  when  precision  and  accuracy  are  known,  can  data  sets 
be  compared  with  confidence. 


4.3  GOALS  FOR  ASSESSMENT  CRITERIA 

Project  quality  objectives  for  various  measuronent  parameters  associated  with  site  characterizatitHi  efforts 
cannot  be  quantified  for  representativeness  and  comparability.  The  following  elements  delineate 
assessment  criteria  discussed  in  detail  elsewhere  in  the  QAPP: 

■  Laboratory  accuracy  limits  for  ARI  are  presented  in  Section  10.0  for  each  method,  as  are 
analytical  precision  criteria; 


45 


04AH/94,  3MpB 


■  Overall  precision  for  the  RI/FS  investigation  at  Kotzebue  LRRS,  which  include  both 
sampling  and  analytical  fiKtors,  can  be  expected  to  show  RTOs  up  to  40  percent  ftx  soils 
and  30  percent  for  water  samples;  and 

■  A  completeness  factor  of  90  perceitt  is  acceptable  for  the  RI/FS  investigation  of  the 
Kotzebue  LRRS. 
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5.0  FIELD  SAMPLING  PROCEDUKES 


5.1  SAMPLING  PROTOCOLS 


Section  3.2,  Environmental  Sampling,  of  the  Field  Sampling  Plan  (FSP)  provides  desortpcioiis  of  the  field 
sanq>ling  procedures  that  will  be  used  for  field  activities  performed  during  the  Rl/FS  effort  at  Kooebue 
LRRS. 


5J,  SAMPLE  HANDLING 

Preservation  of  samples  is  required  to  retain  int^rity .  The  most  common  preservation  teclmiqiies  include 
pH  adjustment  and  tenq>erature  control.  Field  persmind  collecting  enviromnental  samides  during  the 
RI/FS  effort  a  Kotzebue  LRRS  will  use  EPA-recommended  containers  and  adhere  to  EPA-tecommended 
preservation  techniques  for  die  parameters  of  concern  (TaUe  5>1).  The  minimum  sanq^  volumes 
required  for  each  type  of  analysis  are  also  qiecified  and  must  be  met.  Precleaned  sam|de  containers  ftn 
groundwaer  samples,  containing  the  appropriate  preservatives  as  qiecified  in  Table  5-1,  will  be  provided 
by  ARI.  Prewashed  samfde  containen,  ctmtaining  the  appropriate  preservatives  as  qwcified  in  Table  S-1, 
will  be  provided  by  ARI. 


5.3  RECORDKEEPING 

This  section  presents  the  recordkeeping  protocols  for  the  project  fiddlogbodt.  I^iecifications  for  making 
corrections  to  logbook  entries  as  well  as  for  entering  information  regarding  site  photographs  are  also 
presented. 
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TABLE  S-I.  RECOMMENDED  SAMM^  CONTAINERS  AND  HOLDING  TIMES  FOR  SELECTED  METHODS 

(Ftige  1  of  2) 
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TABLE  5-1.  RECOMMENDED  SAMn.£  CONTAINERS  AND  HOLDING  TIMES  FOR  SELECTED  METHODS 

(Page  2  of  2) 


5J.1  Daily  Logi 

All  infoniiati<»i  pertinrat  to  a  field  and/or  sanapling  survey  will  be  recorded  on  appropriaie  data  sheets 
and  in  a  project  field  Ic^book.  This  field  logbook  will  be  a  wateipioof.  bound  bo(A  with  conaecutively 
numbered  pages.  Entries  in  the  logbook  will  be  made  in  waterproof  ink  and  will  include  the  fbUowing: 

■  Name  and  address  of  field  contact  (on  logbook  cover): 

■  Date  of  entry; 

■  Names  and  affiliations  of  personnel  on  the  site; 

■  General  description  of  each  day’s  field  activities: 

■  Documentation  of  weather  conditioos  during  sampling: 

■  Location  of  sampling  (e.g..  borehole  nund)er  and  proximity  to  nearest  landmark  or 
topographic  point  of  reference): 

■  Data  points  for  field  equipmem  derived  during  calibratkm  procedures; 

■  Observations  of  sample  or  collection  envirament; 

■  Identification  of  saiqpling  device; 

■  Any  field  measurements  made,  such  as  ambient  air  monitoring  or  headspace  analysis  of 

soil; 

■  Sequence  of  collection  of  environmental  samples; 

■  Type  of  sample  matrix  (e.g.,  soil,  groondwater); 

■  Date  and  time  of  environmental  sample  collection; 
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Field  sample  identification  nuiidxr; 


■  Sample  distribution  (e.g.,  laboratory,  hauler); 

■  Sampler’s  name; 

■  Sample  type  (e.g.,  composite,  normal,  duplicate); 

■  For  groundwater  saiiq>les,  which  san^le  was  filtered  plus  filter  screen  size  and  type;  and 

■  Preservative  used,  if  applicable,  for  the  environmental  sample. 

The  bottom  of  each  page  in  the  logbook  will  be  signed  or  initialed  by  the  perstm  making  the  entries.  In 
addition  to  the  information  entered  into  the  logbook,  the  appropriate  data  sheets  must  be  filled  out  as  each 
activity  is  completed. 

5.3.2  Correcdtms  to  the  Logbook  and  Other  Docnmcnts 

All  original  data  recorded  in  field  logbooks,  on  sample  tags,  or  in  custody  records,  as  well  as  other  data 
sheet  entries,  will  be  written  with  waterproof  ink.  If  an  error  is  made  on  the  document  or  in  the  logbook, 
corrections  will  be  made  simply  by  crossing  a  line  through  the  error  in  such  a  manner  that  the  original 
entry  can  still  be  read,  and  the  correct  information  added  as  the  change.  All  corrections  will  be  initialed 
by  the  author  and  dated. 

5.3.3  Photographs 

Photographs,  if  taken,  will  be  recorded  in  the  ai^ropriate  logbook.  Information  to  be  recorded  will 
include  the  following  elements: 

■  Roll  and  frame  number; 

■  Time  and  date; 

■  Photographer; 

■  Details  for  the  location  of  the  photograph; 

■  The  subject  of  the  photograph; 
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Any  significaitt  or  relevant  feuures  to  note  in  the  pbotognqib;  and 
The  names  of  ai^  personnel  included  in  the  photograph. 
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AP<n)  LABORATORY  SAMPLE  CUSTODY 


Sample  custody  procedures  will  be  based  on  EPA-recommended  procedures  (1992).  As  a  result,  enq^iasis 
is  placed  on  careful  documentation  of  sample  collection  and  sample  transfer.  To  oisure  all  in^itant 
information  pertaining  to  each  sample  is  recorded,  the  documentation  procedures  described  in  the 
following  sections  will  be  implemented  during  collection  of  environmental  samples. 


6.1  FIELD  OPERATIONS 

The  sample  identification  scheme  for  the  work  effort  at  the  Kotzebue  LRRS  is  described  in  this  section. 
Additional  detail  is  provided  in  the  relevant  portions  of  the  FSP.  Field  sample  custody  procedures  and 
documentation  are  also  described  in  this  seaion. 


6.1.1  Sample  Idadfication 

Sample  identification  numbers  will  be  designated  with  a  four-part  code.  This  code  is  compatible  with  the 
cell  requirements  for  input  in  IRPIMS.  An  exan^le  of  a  sample  designation  is  described  as  follows: 

SS12-B5-10 


where: 


SS12  =  The  specific  site  designation  for  the  Kotzebue  LRRS; 

BS  =  The  sampling  activity,  such  as  a  borehole  and  the  location;  and 

10  =  The  depth  at  which  the  sample  was  taken. 

Soil  samples  will  be  numbered  by  the  sampling  depth  for  each  borehole  from  the  surface  down  as 
sampling  progresses  vertically.  For  water  samples,  where  the  well  may  be  sampled  more  than  once,  the 
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consecutive  number  will  indicate  the  sampling  round.  No  numerical  differemiation  will  be  made  between 
the  replicates  and  duplicate  samples  iior  for  any  of  the  QA/QC  samples. 

A  single  sample  number  will  apply  to  as  many  san^)le  containers  required  for  the  specified  analysis  for 
a  specific  environmental  sample  sent  to  ARI.  The  sample  number,  along  with  the  ud  time  the 
sample  was  obuined,  vill  be  recorded  on  the  boring  log  or  soil/sediment  sanqjling  record  and  written 
on  the  sample  tag.  For  groundwater  samp’.^s  which  require  multiple  containers  (usually  one  for  each 
analysis),  a  single  sample  number  will  apply  to  all  containers  of  that  sample.  The  sample  mimber,  along 
with  the  date  and  time  the  sample  was  obtained,  will  be  recorded  in  the  field  log  or  water  sample  record 
and  written  on  the  sample  label.  After  collection  and  identification,  the  sample  will  be  maiittained  under 
Chain-of-Custody  procedures,  as  discussed  in  Sections  6.1.3  and  6.2.3  of  this  document. 

6.1. 1.1  Sample  Labels.  Samples  are  identified  by  a  sample  label  illustrated  in  Figure  6-1.  The  infor¬ 
mation  recorded  on  the  sample  tag  will  include  the  following  information: 

■  Project  identifier  and  project  number; 

■  Field  identification  sample  number; 

■  Date  and  time  of  sample  collection; 

■  Name  of  the  sampler; 

■  Sample  matrix  type  and  depth,  as  apprt^riate,  at  which  the  sample  was  obtained; 

■  Analyses  to  be  performed  on  the  sample;  and 

■  Preservative  used  and,  in  the  case  of  water  samples,  whether  the  sample  is  filtered  or 
unfiltered. 

Undisturbed  Shelby  tube  samples  collected  for  geotechnical  analysis  will  be  labeled  appropriately  for 
identification.  The  labeling  of  these  samples  will  include  an  indication  of  which  end  of  the  tube  represents 
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the  top  of  the  sampled  interval;  the  sample  interval;  the  boring  name;  the  date  and  time  of  sampling; 
project  identifier  and  number;  and  the  initials  of  the  sandier. 

6.1.2  Samfde  Packaging  and  Shipping 

All  samples  will  be  packaged  carefully  to  avoid  breakage  or  contamination,  and  will  be  shipped  to  the 
laboratory  at  proper  temperature.  The  following  sample  packaging  requirements  will  be  followed: 

■  Sample  bottle  lids  will  not  be  mixed;  all  sanqile  lids  will  stay  with  the  original  containers. 

■  All  sample  bottles  will  be  wr^ped  in  bubble  pack  or  similar  material  and  placed  in 
plastic  bags  to  minimize  the  potential  for  breakage  or  cross-contamination  during 
shipment.  Soil  sanq)les  contained  in  brass  or  stainless  steel  liners  will  be  placed  in  plastic 
bags.  Volatile  organic  analysis  sample  containers  will  also  be  placed  in  plastic  bags; 
activated  carbon  will  not  be  used  as  a  packaging  material. 

■  Sandies  hrom  different  sites  will  not  be  intermingled  in  a  single  container;  instead, 
separate  shipping  coolers  will  be  used  for  samples  from  different  sites. 

■  All  samples  will  be  cooled  unless  "ikj  cooling”  has  been  specified.  The  sample  containers 
will  be  packed  in  a  chilled  cooler.  Empty  space  in  the  cooler  will  be  filled  with  inert 
packing  material.  Under  no  circumstances  will  locally  obtained  material  (sawdust,  sand, 
etc.)  be  used. 

■  The  Chain-of-Custody  will  be  placed  in  a  plastic  bag  and  taped  to  the  inside  of  the  cooler 
lid. 

■  All  coolers  will  be  custody  sealed  and  taped  with  filament  tape  for  shipment  to  the 
laboratory. 

■  Samples  collected  for  geotechnical  analysis  will  be  packaged  in  sturdy  cardboard  boxes 
with  sufficient  inert  packaging  material  to  prevent  saiiq>le  damage. 
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6.1.3  Sample  Custody  in  the  Fidd 

The  criteria  for  proper  sample  custody  are  presented  below.  The  documentation  for  sample  custody  and 
the  protocols  for  custody  transfer  are  also  discussed. 

6. 1.3. 1  Samfde  Custody.  The  following  Chain-of-Custody  procedures  will  be  complied  with  to  guarantee 
document  sample  custody.  A  sample  will  be  considered  under  proper  custody  if; 

■  It  is  in  actual  possession  of  the  responsible  person; 

■  It  is  in  view,  following  physical  p< 

■  It  is  in  the  possession  of  a  responsible  person  and  is  locked  or  sealed  to  prevent 
tampering;  or 

■  It  is  in  a  secure  area. 

6. 1.3.2  Chain-of-Custody.  Sample  custody  is  maintained  by  a  ”Chain-of-Custody  Record”  (Figure  6-2). 
The  custody  record  is  completed  by  the  individual  collecting  the  sample.  Chain-of-Custody  records  will 
be  completed  for  samples  collected  for  chemical  analyses  and  for  sanq)les  collected  for  geotechnical 
analyses.  Information  recorded  on  this  record  will  include  the  following; 

■  Date  -  The  date  the  Chain-of-Custody  was  filled  out; 

■  Page  -  The  page  number  and  total  number  of  pages  necessary  to  detail  all  sanq)les 
collected  during  that  sampling  event; 

■  Laboratory  -  The  name  of  the  laboratory  where  the  samples  will  be  sent  for  analysis; 

■  Address  -  The  address  of  the  labortfory; 

■  Client  -  The  client’s  name,  Tetra  Tech,  Inc.,  will  be  included; 
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CHAIN  OF  CUSTODY  RECORD 


2  Sample  of  Typica(  Chain  of  Custody  Record 


Address  •  The  address  of  the  client,  Tetra  Tech.  Inc.,  will  be  listed; 


■ 


■  Project  Name  -  The  project  title;  Kotzdme  LRRS,  and  the  specific  work  effort; 

■  Project  Number  -  This  will  be  the  time  charge  comract  number  assigned  to  the  laboratory 
analysis  portion  of  the  work  effort  at  Kotzebue  LRRS; 

■  Method  of  Shipment  -  This  will  include  the  shipper’s  name  and  the  shifting  nuniber  (or 
the  tracking  number  used  by  any  other  overnight  delivery  coii^>any)  for  shipment  of 
samples  to  ARI  or  the  courier  if  a  locally  available  laboratory  is  used; 

■  Shipment  Number  •  This  will  be  a  consecutive  number  initiated  from  the  beginning  of 
the  project; 

■  Project  Manager  •  The  Project  Manager’s  name  will  appear  in  this  area; 

■  Telephone  Number  >  The  telq^ne  nuniber  of  the  Project  Manager; 

■  Samplers  -  The  signatures  of  person(s)  collecting  the  samples; 

■  Field  Sample  Number  -  The  entire  field  sample  number  will  be  detailed  on  the  Chain-of- 
Custody  Record; 

■  Location  -  The  location  where  the  san^le  was  taken  from,  as  well  as  the  depth,  will  be 
listed  or  specified  by  the  sample  numbering  system; 

■  Date  and  Time  -  The  date  and  time  the  sample  was  taken; 

■  Sample  Type  -  The  sample  matrix  type  will  be  recorded; 

■  Type  of  Containers  -  The  type  of  the  container  will  be  recorded; 
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Type  of  Preservation  •  The  preservation  chemical,  if  necessaiy,  will  be  detailed: 


■  Filtering  -  An  indication  will  be  made  if  the  water  sample  has  been  filtered  in  the  field: 

■  Number  of  Containers  •  The  munber  of  containers  will  be  noted: 

■  Analysis  Required  -  The  type  and  method  of  analysis  and  pretreatment,  if  rdevant,  will 
be  printed; 

■  Relinquished  By  -  The  signature  and  printed  names  of  the  person  giving  iq>  the  samples 
to  the  appropriate  overnight  delivery  compaiqr  officer  or  courier  will  appeu  in  the 
appropriate  area; 

■  Company  -  The  name  of  the  organization.  Tetra  Tech.  Inc.,  giving  up  the  samples,  will 
be  detailed; 

■  Reason  •  The  reason  for  relinquishing  the  samples  (e.g.,  transpottation  to  a  labmratoty 
for  analysis)  will  be  noted; 

■  Date  and  Time  •  The  date  and  time  when  the  samples  were  relincpiished  will  be  recorded; 

■  Received  By  •  This  will  be  filled  out  by  the  laboratory  personnel  who  receives  the 
samples; 

■  Coti^Muiy  -  The  name  of  the  receiving  laboratory  will  be  recorded;  and 

■  Comments- Any  special  instructions  to  the  laboratory,  such  as  Rush  Turnaround  or  odier 
relevant  information  concerning  the  samples,  will  be  noted  in  this  category.  Comments 
shall  also  include  suspected  high  contamination  levels  and  high  volatile  contem 
information,  as  noted  by  the  field  sanq)lers. 
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6.I.3.3  Trai^ftr  of  Custody.  The  field  persoanel  who  take  the  samples  are  respomtUe  for  the  eve  and 
custody  of  the  sample  until  it  is  prqwrly  transferred  or  delivered  to  the  delivery  agent.  All  sviiples  will 
be  accompanied  by  a  Chain-of-Custody  record.  When  transferring  the  possesskm  of  sample,  the 
individuals  relinquishing  and  receiving  the  samples  will  sign,  date,  and  note  the  time  <m  the  Chatn-of- 
Custody  form.  The  company  relinquishing  the  sample,  the  company  receiving  the  sample,  and  the  reason 
for  transfer,  as  stated  previously,  wvl;  be  noted.  This  record  documents  the  transfer  of  samples  ftom  the 
custody  of  the  sampler  to  that  of  another  person. 

The  relinquishing  individual  will  record  specific  shipping  data  (airway  bill  minder,  time,  and  date)  on 
the  original  and  duplicate  custody  forms.  The  Project  Manager,  or  a  specific  designee  is  responsible  for 
ensuring  that  all  shipping  data  are  consistent  and  placed  in  the  permanent  job  file. 

If  sent  by  mail,  the  package  will  be  sent  by  roistered  mail  with  a  return  receipt  requested.  If  sot  by  a 
common  carrier,  a  bill  of  lading  will  be  retained  as  part  of  the  permanent  documratadon. 


6.2  LABORATORY  OPERATIONS 

6.2.1  ARI 

All  sanqjle  log-in,  storage,  and  internal  ChaiiM)f-Custody  documemation  are  the  responsibility  of  the 
laboratory  Saiiq)le  Log-In  supervisor.  The  Sample  Log-In  supervisor  is  responsible  for  retaining 
documents,  and  for  verifying  data  entered  iitto  the  sample  custody  records.  All  staff  menibers  are 
responsible  for  ensuring  sanqile  storage  is  secure  and  maintained  at  the  proper  tenqierature. 

6.2.2  Sample  HandUng-ARI 

Upon  receipt  by  ARI  of  samples,  the  integrity  of  the  shipping  container  will  be  checked  and  verified  that 
the  custody  seal  has  not  been  broken.  A  Cooler  Receipt  Form  (Figure  6-3)  will  be  filled  out.  The 
presence  of  Blue  Ice  will  be  noted  and  temperature  will  be  noted  by  measuring  the  accompaiqdng 
temperature  blank  with  a  NIST-traceable  mercury  thermometer.  The  tenqwrature  will  be  entered  into  the 
Laboratory  Information  Management  (LIM)  system  (Figure  6-4).  If  there  has  been  a  deviation  from  the 
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Figure  6-3  Cooler  Receipt  Form 
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temperature  limit  of  4'’C  ±  2*’C.  the  Tetra  Tech.  Inc.  Project  Manager  and  Project  QA/QC  Manager  will 
be  notified  immediately  by  telq>hone  with  a  follow  up  hard  copy  description  of  the  anomaly  noted  on  the 
Cooler  Receipt  Form  (Figure  6-3)  to  be  sent  by  facsimile  with  a  hard  copy  to  follow  in  die  mail.  pH  of 
all  non-volatile  preserved  water  samples  will  be  checked  upon  sample  receipt  and  log-in.  pH  results  will 
be  recorded  on  the  Sample  Preservation  Record  form. 

Relevant  information  specific  to  samples  received  by  ARI  will  be  logged  into  the  LIM  system.  The 
information  logged  will  include  the  following  items  (see  Figure  6-3): 

■  Date  samples  were  received  by  ARI; 

■  The  source  of  the  samples; 

■  ARI  specific  sample  identification; 

■  All  analytical  tests  requested  for  thtf  specific  batch  of  samples; 

■  Number  of  san^iles  associated  with  that  specific  batch;  and 

■  Final  disposition  of  the  samples. 

Samples  received  by  ARI  will  be  placed  in  the  appropriate  sample  refngerator  that  is  maintained  at 
4“C  ±  2“C.  Refrigerators,  including  all  purpose  as  weU  as  those  used  for  volatile  samples,  will  have 
their  temperatures  noted  on  a  daily  tenqierature  record  form  (Figure  6-5).  Information  about  samples  with 
suspected  high  contamination  levels  will  be  noted  by  the  sample  collectors  on  the  Chain-of-Custody 
forms.  Samples  identified  as  having  potentially  hi^  amounts  of  volatiles  will  be  stored  separately  fhnn 
all  other  samples  to  prevent  cross-contamination.  Ail  refrigerators  will  be  maintained  at  4”  ±  2°C,  and 
the  tenq)erature  will  be  monitored  and  recorded  by  ARI  personnel  on  a  daily  basis  on  a  data  sheet 
specifically  assigned  to  that  refrigerator.  All  samples  will  remain  in  the  proper  environment  to  guarantee 
sample  integrity  until  analytical  and  validated  QA/QC  results  have  been  generated.  Environmental 
samples  whose  holding  times  have  e;q)ited  may  have  some  limited  usefulness,  and  as  such,  should  be 
discarded,  but  only  upon  confirmation  from  the  Tetra  Tech,  Inc.  Project  Manager  and  Project  QA/QC 
Manager. 

6.2.3  Sam|de  Identification 

Each  sample  received  by  ARI  will  be  given  a  discrete  identification  number  to  link  the  sanqile  to  the 
identity  given  by  the  Tetra  Tech,  Inc.  sandier.  The  saiiqile  identification  number  will  consist  of  the 
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Figure  6-5  Daily  Temperature  Record  Form 
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current  year  and  a  sequential  number  assigned  by  ARl  to  aid  in  tracking  the  san^le  during  analysis.  This 
unique  numbering  system  will  enable  ARI  to  accurately  track  the  sample  as  it  is  analyzed,  dates  and  times 
of  analysis,  the  QA/QC  for  that  sample,  and  the  final  disposition  of  that  sample. 

6.2.4  Sample  Custody  Records-ARI 

Ail  samples  shall  be  monitored  using  internal  Chain-of-Custody  logbooks  (Figure  6-6).  The  intmul 
(Thain-of-Custody  logbooks  will  be  used  to  track  the  samples  within  the  laboratory.  All  imemal  Chain-of- 
Custody  logbooks  will  be  filed  permanently  at  ARI.  The  completed  original  Tetra  Tech,  Inc.  sample 
Chain-of-Custody  will  be  forwarded  to  Tetra  Tech,  Inc.  with  the  final  report. 
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7.0  CAUBRATION  PROCEDURES  AND  FREQUENCIES 
FOR  FIELD  TEST  EQUIPMENT 


Field  equipment  and  testing  kits  will  be  calibrated  prior  to  use  as  relevant,  in  ttw  field  as  detailed  in 
Table  7-1.  This  will  ensure  that  equipment  used  in  the  field  will  function  within  the  tolerable  range 
specified  by  the  manufacturer,  within  the  range  required  by  the  project,  and  that  field  test  are  accurttely 
employed.  The  dau  points  generated  as  a  result  of  calibratioa  will  be  recorded  on  calibration  sheets  by 
field  personnel.  Periodic  calibration  records  will  also  be  recorded  and  filed  in  a  calibratum  logbotA.  All 
instruments  will  be  monitored  for  evidoice  of  nonreproducible  or  erratic  readings,  and  recalibrathm  will 
be  performed  as  necessary.  Calibration  requirements  are  detailed  in  the  Field  Sampling  Plan.  Co|m 
of  the  instrument  manuals  will  be  readily  accessible  for  all  field  posonnel.  All  records  of  calibratioo 
results  will  be  subject  to  audit  by  Tetra  Tech.  Inc.’s  Field  QA  Auditor. 

All  instruments  are  to  be  stored,  transported,  and  handled  with  care  to  preserve  equipment  accuracy  and 
minimize  downtime.  Damaged  instruments  shall  be  taken  out  of  service  immediately  and  not  used  again 
until  a  qualified  technician  repairs  and  recalibrates  the  instrument. 
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TABLE  7-1.  FIELD  INSTRUMENTATION.  METHODS, 

DETECTION  LIMITS.  AND  CALIBRATION  PROCEDURES 

Analyte 

Model 

Number 

Method  of 
Analysis 

Detection 
Range  (mg/L) 

Calibration 

Procedure 

1  Hach  Test  Kit,  Model  Number  S; 

Alkalinity 

AL-DT 

Digital  Titration  Against 
Sulfuric  Acid 

10-4,000 

Digital  Titration  to  Color 
Change 

Ammonia 

NI-SA 

Colorimetric  Against 
Salicylite 

D-2.5 

Compare  to  Color  Disk 
and  Record  Value  from 
Scale 

Carbon  Dioxide 

CA-23 

Titration  Against  NaOH 
and  Phenolphtfaalein 

1.25-100 

Drop  Coimt  Titration  to 
Color  Change 

Chloride  (two  levels) 

8-P 

Titration  Against  Silver 
Nitrate 

5-100 

20-400 

Drop  Count  Titration  to 
Color  Change 

Nitrate 

NI-l.l 

Colorimetric  With 
Cadmium  Reduction 

D-1.0 

Compare  from  Color  Disk 
and  Record  Value  from 
Scale 

Nitrite 

NI-15 

Colorimetric  with 
Diazotization 

D-0.5 

Conqme  from  Color  Disk 
and  Record  Value  from 
Scale 

Phosphate 

PC  19 

ColorimetTic  with 

Ascorbic  acid 

D-50 

Compare  from  Color  Disk 
and  Record  Value  from 
Scale 

Sulfate 

SF-1 

Extinction  and 

Turbimetric  Processes 

50-200 

Graduated  Scale  Read 
Through  Turbidity 

Sulfide  (single  level) 

HS-C 

Color  Chart  Against 
Carbonate  Reaction  with 
Hydrogen  Sulfide 

D-5 

Comparison  to  Color  Char 

Sulfide  (multi-level) 

HS-WR 

Colorimetric  Against 
Methylene  Blue 

D-0.55 

D-2.25 

D-11.25 

Compare  to  Color  Disk 
and  Record  Value  from 
Scale 

Direct  Measurement  Instrumentation 


Conductivity 

Dissolved  Oxygen 


Temperature 


EPA  Method 

Selective  Ion  Electrode 

D-50,000* 

120,  Model 
YSI3000 

YSI  Model  51D 

Selective  Ion  Electrode 

D-15 

EPA  Method 
150.1,  Model 
Orion  SA  250 

Selective  Ion  Electrode 

(-2)-19.9‘’ 

EPA  Method 
170.1,  Model 

Thermometer 

-2*  C-50  C* 

YSI  3000 

Calibrate  as  per 
Manu&ctuter’s  Instruction 


Calibrate  by  either  Winkler 
Titration,  Air  Mediod,  or 
Saturated  Water  Method 

Autocalibration  to 

Manufacturer’s 

Specification 

Calibrate  as  per 
Manufacturer’s  Instructiom 


Notes;  D  =  Limit  of  Detection. 

^  Units  are  in  micromhos/cm. 

^  By  convention,  no  units  are  used  for  pH. 
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8.0  ANALYTICAL  PROCEDURES 


Target  analytes  and  the  analytical  methods  used  by  ARI  for  the  RI/FS  effort  at  Kotzebue  LRRS  are 
presented  in  Table  8-1 .  For  each  analysis,  the  following  information  is  included  in  Table  8-1 ;  parameter 
name,  reference  and  method  number,  the  matrix,  analyte  of  interest,  and  matrix-specific  reporting  limits. 
The  terminology  and  how  the  limits  were  determined  are  described  in  Section  8.2.  The  reporting  limits 
presented  in  Table  8-1  are  based  on  experimentally  derived  MDL  studies  as  found  in  Appendix  B. 

Table  8-2,  in  combination  with  Section  10.0  of  this  QAPP,  provide  QC  criteria  for  the  analytical  program 
used  with  the  RI/FS  effort  at  Kotzebue  LRRS.  There  may  be  instances  where  high  analyte  concen¬ 
trations,  nonhomogeneity  of  samples,  or  matrix  interferences  preclude  achieving  the  detection  limits  or 
associated  QC  criteria.  In  such  instances,  the  reason  for  deviations  from  the  detection  limits  or  associated 
QC  criteria  will  be  reponed  in  Corrective  Action  and  Analyst  Notes  Reports  to  the  ARI  Project  Manager 
and  in  the  laboratory  QC  report,  which  are  described  in  detail  in  Section  15.0  of  this  QAPP. 


8.1  ANALYTICAL  METHODS 

Standard  analytical  methods  to  be  used  for  the  sample  analyses  are  referenced  in  the  following  documents: 

■  Test  Methods  for  Evaluating  Solid  Waste:  Physical/Chemical  Methods,  SW-S46,  3rd 
Edition  (Environmental  Protection  Agency  1992); 

■  Methods  for  Chemical  Analysis  of  Water  and  Wastes  (Environmental  Protection  Agency 
1983): 

■  State  of  Alaska  Methods  for  the  Determination  of  Gasoline  Range  and  Diesel  Range 
Organics  (February  1992). 
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TABLE  8-1.  ARI  PRACTICAL  QUANTITATION  LIMITS  (PQU)  FOR  TARGET  ANALYTES 

(Fife  1  of  9) 


Parameters 


Total  Petroleum 
Hydrocarbons 


Toul  Organic  Carbon 


Metals 


Method 

W-Water  S-Soil 

Analyte 

SW5030/AK101 

Gasoline 

SW3530/AK102 

Diesel 

SW9060  Modified 

Total  Organic  Carbon 

SW7421  Modified 

Lead 

SW7470(W) 

Mercury 

SW7471(S) 

Mercury 

SW6010 

Antimony 

SW6010 

Arsenic 

SW6010 

Barium 

SW6010 

Beryllium 

SW6010 

Cadmium 

SW6010 

Chromium 

SW6010 

Cobalt 

SW6010 

Copper 

SW60t0 

Lead 

SW60I0 

Molybdenum 

SW6010 

Nickel 

SW6010 

Selenium 

SW6010 

Silica 

SW6010 

Silver 

SW6010 

'niallhim 

SW6010 

Vanadium 

SW6010 

Zinc 

SW6010 

Aluminum 

SW6010 

Calchim 

SW6010 

Iron 

SW6010 

Magnesium 

Water 

(mg/L) 


Soil 

(mg/k|) 
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TABLE  8-1.  ARI  PRACTICAL  QUANTITATION  LIMITS  (FQLs)  FC»l  TARGET  ANALYTES 

(PMC  2  of  9) 


1  Parameters 

Method 

W-Water  S-Sc  - 

Analyte 

Water 

(ii«/L) 

Soil 

(aag/kg) 

1  Metals  (Com.) 

SW6010 

Manganese 

0.01 

1 

SW60i0 

Potassium 

0.3 

SO 

SW6010 

Sodium 

0.2 

20 

i 
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TABLE  8- 

.  ARI  PRACTICAL  QUANTITATION  UMITS  (PQLs)  FOR  TARGET  ANALYTES  I 

(Page  3  of  9)  | 

Parameters 

Method 

W>Water  S-SoU 

Analyte 

Water 

(jig/L) 

Soil  1 

(mg/kg)  1 

Organochlorine 

SW3510/SW8081(W) 

CU/‘l<<A/CU/QAfl  1  /C\ 

Aldrin 

M  ul  I 

3  jjjVi  ^  *  V  UUw  1  ^3 ) 

(cap  col.) 

alpha-BHC 

0.01 

beta-BHC 

O.Ol 

0.00031 

delu-BHC 

0.01 

0.00032 

gamma-BHC  (Lindane) 

0.01 

0.00023 

Chlordane  (alpha) 

0.01 

4.4’-DDD 

0.017 

4.4--DDE 

0.029 

0.0003 

4.4’-DDT 

0.031 

0.0007 

Dieldrin 

0.02 

Endosulfiui  I 

0.01 

0.00036  1 

Endosulfui  n 

0.021 

Endrin  aldehyde 

0.031 

0.0003 

Endrin 

0.014 

0.0003 

Endosulfan  sulfate 

0.01 

0.0008 

Heptachlor 

0.01 

0.0003 

Hepiachlor  epoxide 

0.01 

0.00023 

Meihoxychlor 

0.12 

0.0027 

Chlordane  (gamma) 

0.01 

0.00017 

Toxaphene 

0.79 

0.02 

PCB-1016 

0.9 

0.03 

PCB-1221 

0.8 

0.03 

PCB-1232 

0.8 

0.01 

PCB-1242 

0.7 

PCB-1248 

0.8 

0.01 

PCB-1254 

1.0 

0.03 

PCB-1260 

1.0 

0.03 

Volatile  Organic 
Compounds 

SW3030/SWg260(W)(S) 

Acetone 

9 

0.01 

Benzene 

2 

0.0013 

Bromodichloromethane 

2 

Bromofbrm 

2 

Bromomeihane 

2 

0.003  1 
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TABLE  8-1.  ARI  PRACTICAL  QUANTITATION  LIMITS  (PQLs)  F<Ml  TARCXT  ANALYTES 

(PMe  <  of  9) 


— _ _ 1 

Pirameters 

Method 

W=Water  S=Soil 

Analyte 

Water 

(pg/L) 

Sod  1 

(mg/kg)  1 

Volatile  Organic 
Compounds  (Com.) 

SW5030/SW8260(WKS) 

Bromochloromethaiie 

1 

IQigi 

2-Butanone  (MEK) 

2 

Carbon  disulfide 

2 

WBM 

Carbon  tetrachloride 

2 

0.003  1 

Chlorobenzene 

1 

mojiQiiiii 

Chloroethane 

2 

0.003 

Chloroform 

1 

0.001 

Chloromethane 

3 

1 .  l-Dkhloroeifaane 

2 

0.001  1 

1  ^-Oichloroethane 

2 

1.1-Dichloroethene 

2 

cis-1 ,2-Dichloroelhene 

2 

trans-1 .2-Dichloroethene 

1 

0.003  1 

1 ,2-Dichloropropane 

2 

mogi 

cis- 1 ,3-Dichloropropeiie 

1 

HEI3I 

trans-1 ,3-Dichloropropene 

2 

Ethylbenzene 

1 

0.0014  1 

2-Hexanmie 

2 

Methylene  chloride 

1 

0.003  1 

4-Methyi-2-pentanone  (MIBK) 

4 

Styrene 

1 

1 , 1 4,2-Teirachioroeihane 

2 

0.0029 

Tetrachloroelhene 

1 

0.003 

Toluene 

2 

0.0029 

1 . 1 . 1 -Trichloroelhane 

2 

0.001 

I.I^-Trichloroeiiiane 

1 

1 , 1 .2-Trichloro- 1 ,2.2-iri- 
fluoroethane  (Freon  113) 

1 

H 

Tricbloroeiliene 

1 

Vinyl  acetate 

2 

o.oos 

Vinyl  chloride 

2 

0.003 

Xylenes  (total,  all  isomers) 

2 

0.003 

Brofflobenzene 

2 

0.0023 
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1  TABLE  8-1 .  AJU  PRACTICAL  QUANTITATION  LIMITS  (FQU)  FOR  TARGET  ANALYTES  I 

1  (P»ge3of9)  1 

Panuneters 

Method 

W- Water  S-Soil 

Analyte 

Water 

(pg/L) 

Sou  1 
(mg/kg)  1 

Volatile  Organic 

SW5030/SW8260(WXS) 

2-Chloroethyl  vinyl  ether 

3 

mm 

l-Chlorohexane 

3 

1,1,1 ,2-Teirachloroethane 

2 

0.003 

1 ,2,3-Trichloropropane 

1 

0.007 

Semivolatile 

Organic  Compounds 

SW3350/SW8270(S) 

SW3520/SW8270(W) 

Baac/Ncutral  Extracttbics  | 

Acenaphihene 

2 

0.1 

Acenaphthylene 

2 

0.1 

Anthracene 

2 

0.1 

Benzo(a)anthracene 

2 

0.1 

Benzo(b)fluoranihene 

2 

0.1 

Ben2o(k)fluoranthene 

3 

0.2 

Benzo(g,h,i)perylene 

2 

0.1 

Benzo<a)pyrene 

2 

0.1 

Benzyl  alcohol 

2 

0.2 

bis(2-chloroeihoay)  methane 

2 

0.1 

bis(2-ethylhexyl)  phihalate 

2 

0.1 

bis(2-chloroethyl)  ether 

6 

0.1 

bis(2-chloroiiopropyl)  ether 

2 

0.1 

4-Broniophenyl  phenyl  ether 

2 

0.1 

Butyl  benzyl  phihalate 

2 

0.1 

4-Chloroaniline 

6 

0.3 

2-Cbtoronaphthalene 

2 

0.1 

4-Cblorophenyl  phenyl  ether 

2 

0.1 

Chrysene 

2 

0.1 

Dibenzo<a,h)  anthracene 

2 

0.1 

Dibenzofuran 

2 

0.1 

1 .2-Dichlorobenzefie 

1 

0.1 

1 ,3-Dichlorobenzene 

1 

0.1 

1 .4-Dichlorobenzene 

1 

0.1 

3,3’-Dichlorobenzidine 

7 

mem 

1 

Diethyl  phthalale 

3 

0.1 

1 

Dimethyl  phthalate 

2 

0.1 

1 

2,4-Dinitrotoluene 

4 

0.1 
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TABLE  8-1  ARI  PRACTICAL  QUANTITATION  LIMITS  (PQLs)  FOR  TARGET  ANALYTES 

(Page  6  of  9) 


Parameters 

Method 

W=Water  S=Soil 

Analytt 

Water 

(Mg/L) 

Soil 

(mg/kg) 

Semivolatile 

Organic  Compounds 
(Com.) 

SW3550/SW8270(S) 

cu/*i  /cu/fl'^^n/UA 

2.6-Dinitrotoluene 

3 

0.1 

Fluoranthene 

2 

0.1 

Fluorene 

2 

0.1 

Hexachlorobenzene 

2 

0.1 

Hexachlorobutadiene 

2 

0.1 

Hexachlorocyclopentadiene 

9 

0.1 

Hexachloroeihane 

2 

m 

Indeno(l  .2,3-cd)pyrene 

2 

0.1 

Isophorone 

2 

0.1 

2-Methylnaphthalene 

2 

0.1 

Naphthalene 

1 

0.1 

2-Nitroaniline 

4 

3-Nitroaniline 

20 

0.33 

4-Nitroaniline 

10 

0.42 

Nitrobenzene 

1 

0.1 

N-nitrosodq>henylamine 

2 

0.3 

N-nitFosodipropylamine 

4 

0.1 

Phenanihrene 

2 

0.1 

Pyrene 

2 

0.1 

Di-n-octylphihalate 

2 

0.1 

Di-n-butylphthalite 

3 

0.2 

1 ,2,4-Trichlorobenzene 

1 

0.1 

_Add  Eatmcfble. _ I 

Benzoic  Acid 

10 

0.18  1 

4-Chloro-3-methylphenol 

3 

mm 

2-Chlorophenol 

1 

0.2 

2,4-Dichlorophenol 

3 

0.1 

2,4-Dimethylphenol 

8 

0.3 

4,6-Dinitro-2-methylphenol 

9 

0.28 

2,4-Dinitrophenol 

30 

0.28 

2-Methyiphenol 

1 

0.3 

4-Methylphenol 

2 

0.2 

2-Nitrophenol 

2 

0.1 
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TABLE  8-1.  ARI  PRACTICAL  QUANTITATKJN  LIMITS  (PQL»)  FOR  TARGET  ANALYTES 

(Page  7  of  9) 


Parameien 

Method 

W-Waier  S«Soil 

Analyte 

Water 

(«/L) 

Soil 

(ag/kg) 

Semivoiatile 

Organic  Compounds 

(Com.) 

SW3550/SW827(KS) 

SW3520/SW8270(W) 

4-Nitroplieaol 

3 

OJl 

Pentachiorophenol 

iO 

0.10 

Phenol 

3 

0.2 

2.4.5-Trichlorophenol 

4 

0.08 

2.4.6-Trichlorophenol 

5 

0.1 
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TABLE  8-1.  ABl  niACTICAL  QUANITTATION  UMTTS  (PQU)  FOR  TAROBT  ANALYTES 

(Fuse  8  of  9) 


Pwameters 

Method 

W-Waler  S-Sod 

Analyte 

TCLP  Extract 
(ng/L) 

SoM 

(rngOtl) 

Toxicity 

Characteristic 

Leaching  Procedure 

SW1311/SW6010 

Arsenic 

0.1 

NA* 

SW131I/SW6010 

Barium 

0.01 

NA* 

SW131i/SW6010 

Cadmium 

0.02*» 

NA* 

SW13tl/SW6010 

Chromium 

NA* 

SW1311/SW6010 

Lead 

0.042 

NA* 

SW1311/SW7470 

Mercury 

NA* 

SW13I1/SW6010 

Selenium 

O.i 

NA* 

SW1311/SW6010 

Silver 

0.004 

NA* 

SW1311/SW8081 

Endrin 

0.000014 

NA* 

SW1311/SW8081 

Lindane 

0.00001 

NA* 

SW1311/SW8081 

Methoxyctilor 

0.00012 

NA* 

SW1311/SW8081 

Toxaphene 

0.00079 

NA* 

SW1311/SW81SO 

2.4-D 

NA* 

SW13il/SW8130 

2.4.5-TP  (Sdvex) 

0.0089 

NA* 

SW1311/SW8260 

Benzene 

0.002 

NA* 

SW1311/SW8260 

Carbon  tetrachloride 

NA* 

SW1311/SW8081 

Chlordane 

0.00001 

NA* 

SW1311/SW8260 

Chlorobenzene 

0.001 

NA* 

SW13n/SW8260 

Chloroform 

0.001 

NA* 

SW13U/SW8270 

o-Cresol 

0.001 

NA* 

SW1311/SW8270 

m,p-Ctesol 

NA* 

SW1311/SW8270 

1.4-Dichlorobenzene 

0.001 

NA* 

SW1311/SW8260 

1.2-Oichloroethane 

NA* 

SW1311/SW8260 

1 .  l-Didiioroelhylene 

NA* 

SW1311/SW8270 

2,4-Dinitioioluene 

NA* 

SW1311/SW8081 

Heptachlor  (and  its  epoxide) 

0.00001 

NA* 

SW1311/SW8270 

Hexacblorobenzene 

0.002 

NA* 

SWl3n/SW8270 

Hexacbloro-1 ,3-butadiene 

NA* 

SWi31I/SW8270 

Hexachioroethane 

NA* 

SW1311/SW8260 

Methyl  ethyl  ketone 

0.002 

NA* 

SW13I1/SW8270 

Nitrobenzene 

0.001 

NA* 
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TABLE  8-1.  ARl  PRACTICAL  QUANTITATION  LIMITS  (PQU)  FOR  TARGET  ANALYTES 

(Page  9  of  9) 


Parameters 

Method 

W= Water  S-Soil 

Analyte 

TCLP  Extract 
(mg/L) 

Soil 

(mg/kg) 

Toxicity 

Characteristic 

Leaching  Procedure 
(Com.) 

SW1311/SW8270 

Pentachlorophenol 

O.Ol 

NA* 

SW1311/SW8270 

Pyridine 

0.01*= 

NA* 

SW1311/SW8260 

Tetrachloroethylene 

0.001 

NA* 

SW1311/SW8260 

Trichloroethylene 

0.001 

NA* 

SW1311/SW8270 

2.4,5-Trichlorophenol 

0.004 

NA* 

SW1311/SW8270 

2,4,6-Trichlorophenol 

0.005 

NA* 

SW1311/SW8260 

Vinyl  Chloride 

0.002 

-1^ 

^  NA  =  Not  applicable. 


^  Exceeds  Handbook  MQL. 

Interim  limits. 

Notes:  3S 10:  EPA  method  3520  will  be  substituted  when  emulsions  are  encountered  and  during  periods  of  high 
sample  throughput  when  3510  capacity  is  exceeded. 

The  methods  cited  are  from  the  following  sources: 

E  Methods  •  Methods  for  Chemical  Analysis  of  Water  and  Wastes,  EPA  Manual,  600/4-79-020 
(Environmental  Protection  Agency  1983-wiih  additions). 

SW  Methods  •  Test  Methods  for  Evaluating  Solid  Waste,  Physical/Chemical  Methods,  SW-846, 

3rd  Edition  (Environmental  Protection  Agency  1992). 


TABLE  8-2.  SUMMARY  OF  CALIBRATION  PROCEDURES 
(Page  1  of  4) 
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TABLE  8-2.  SUMMARY  OF  CALIBRATION  PROCEDURES 
(Page  3  of  4) 
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TABLE  8-2.  SUMMARY  OF  CALIBRATION  PROCEDURES 
(Page  4  of  4) 
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The  rationale  for  the  selection  of  the  parameters  and  methods  used  for  the  Rl/FS  investigation  are 
described  in  detail  in  the  Work  Plan;  however,  a  brief  discussion  is  provided  in  dtis  QAPP. 

8.1.1  Metals,  Metalloids,  and  Ntuunetal  Analyses 

Water  and  soil  samples  will  be  analyzed  for  lead  by  Graphite  Furnace  Atomic  Absorption  Spectroscopy 
(GFAA)  by  EPA  Modified  Method  7421.  Mercury  will  be  analyzed  by  cold  vapor  ammic  absorption 
spectroscopy  using  Methods  7470  for  water  and  7471  for  soil.  The  remaining  metals  will  be  determined 
by  Inductively  Coupled  Plasma  Emission  Spectroscopy  (ICP),  Method  6010.  The  preparation  m^rhod 
of  the  sample  for  ICP  and  GFAA  is  dependent  on  matrix  type  and  analytical  technique.  For  soils,  only 
one  digestion  is  required,  EPA  Method  30S0.  Water  samples  require  two  preparations,  one  for  ICP  and 
one  for  lead  analysis.  For  ICP  analysis  the  dissolved  metal  and  total  antimony  samples  are  digested  fol¬ 
lowing  Method  3005  and  all  other  total  metals  following  3010.  For  GFAA  analysis,  EPA  Method  30^ 
is  utilized  for  total  and  dissolved  lead.  For  soil  samples  requiring  a  toxicity  characteristic  leachability 
profile,  EPA  Method  1311  will  be  used  to  extract  the  sample.  The  subsequent  analysis  will  be  by  the 
specified  EPA  Method. 

8.1.2  Organic  Analysis 

Soil  and  water  samples  will  be  analyzed  for  gasoline  and  diesel-range  Total  Petroleum  Hydrocarbons  by 
State  of  Alaska  Methods  AKIOI  and  AK102,  respectively.  The  SOP  for  AKIOI  and  AK102  are  included 
in  Appendix  B  of  this  document.  The  pretreatmoit  procedure  for  AKIOI  will  be  performed  by  ARI  as 
detailed  in  their  SOP  number  422S  found  in  Appendix  B.  No  field  pretreatment  will  be  performed. 
After  pretreatment,  the  samples  will  be  extracted  via  purge  and  trap  (SW  5030)  and  analyzed  as  per 
AKIOI .  If  AK102  results  in  soil  sanq)les  indicate  that  there  are  fuel  hydrocarbons  greater  tiian  C2g,  the 
AK102  Method  will  be  extended  to  evaluate  residual  range  organics  through  C4Q.  Volatile  organics  in 
soil  and  water  samples  will  be  analyzed  by  EPA  Method  8260,  with  a  modified  analyte  list  corresponding 
to  SW8010  and  SW8020.  Semivolatile  compounds  in  water  will  be  extracted  by  EPA  Method  3520.  If 
necessary,  samples  will  undergo  Gel-Permeation  Cleanup  (GPC)  using  EPA  Method  SW3640.  Sani- 
volatile  conqmunds,  chlorinated  pesticides,  and  PCBs  in  soil  will  be  extracted  by  EFA  Method  SW3550 
and  then  each  soil  sanq>le  will  undergo  GPC  using  EPA  Method  SW3640.  Chlorinated  pesticides  and 
PCBs  will  be  extracted  from  water  by  EPA  Method  SW3510.  If  necessary,  samples  will  undergo  GPC 
using  EPA  Method  SW3640.  Soil  and  water  samples  will  then  be  analyzed  by  EPA  Method  SW8270  for 
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semivolatile  organic  compounds  and  EPA  Method  SW8081  for  chlorinated  pesticides  and  PCBs.  For  all 
san^>les  analyzed  by  GC  where  positive  results  are  encountered,  second  column  analysis  will  be  per¬ 
formed  to  confirm  the  presence  and  amount  of  those  results.  Total  organic  caibon  will  be  analyzed  fw 
in  soil  and  water  samples  using  EPA  Method  9060  which  has  beat  modified  to  include  soils.  EPA 
Method  8150  will  be  used  to  determine  the  presence  of  chlorinated  herbicides  in  TCLP  extracts.  Method 
specific  analytes  found  in  EPA  Methods  8260,  8270,  8081  associated  with  TCLP  analysts  will  also  be 
performed  for  select  samples. 


8.1.3  Analysis  Pttfonncd  in  the  Field 

Field  measurements  for  alkalinity,  ammonia,  carbon  dioxide,  chloride  anions,  nitrate,  nitrite,  phosphtte, 
sulfate,  and  sulfide  will  be  accomplished  using  HACH  Field  Test  Kits.  The  detection  limits  and  cal 
bration  procedures  for  this  field  measurement  are  detailed  in  Table  7-1.  Direct  measurements  will  also 
be  performed  in  the  field  and  include  temperature  (EPA  Method  170.1),  pH  (EPA  hbthod  150.1), 
specific  conductance  (EPA  Method  120.1),  and  dissolved  oxygen. 


8.2  DETECTION  LIMITS 

Detection  limits  are  required  for  all  methods  of  quantitative  analysis  to  evaluate  each  method’s 
performance.  Detection  limits  for  many  analytical  procedures  depend  hi^y  on  the  matrix  of  the  sample 
or  material  that  is  tested.  Interferences  fiequeittly  recpiire  sample  dilution  and/or  method  modifications 
that  may  change  the  practical  quantitation  limits.  Statistical  method  detection  limit  (MDL)  studies  are 
performed  according  to  40  CFR  136,  by  analysis  of  a  standard  solution  with  each  analyte  in  reagent 
water,  or  matrix,  if  appropriate,  at  a  concentration  of  one  to  five  times  the  esqiected  detection  limit,  widi 
seven  consecutive  measurements  on  one  day  Limits  are  calculated  as  standard  deviatkm  muh^lied  by 
the  Student’s  t  test  value  for  n-1  degrees  of  fteedmn.  Practical  Quantitatkm  Limits  (PQLs)  are  deter¬ 
mined  to  be  10  times  the  standard  deviation  of  die  seven  consecutive  measurements. 
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83  CALIBRATION  PROCEDURES  AND  FREQUENCIES 


Analytical  instruments  shall  be  calibrated  periodically  using  EPA-traceable  standards  in  accordance  widi 
the  specified  analytical  methods.  Table  8-2  provides  a  summary  of  calibration  practices  used  by  ARI. 


9.0  DATA  REDUCTION,  VALIDATION,  AND  REPORTING 


9.1  DATA  MANAGEMENT 

Data  storage  and  documentation  will  be  maintained  using  logbooks  and  data  sheets  that  will  be  IcqH  on 
file  at  ARI.  All  con^mter-generated  raw  data  are  stored  on  magnetic  tqie,  or  odier  media  and  will  be 
maintained,  along  with  paper  copies  by  ARI  and  for  one  year  after  completkm  of  all  analytical  tasks. 


9.2  DATA  REDUCTION 

Data  reduction  calculations  to  be  used  on  data  generated  during  sample  collection  at  Kotzebue  LRRS  are 
part  of  ARI’s  SOP.  All  dau  generated  will  have  units  consistent  widi  those  specified  in  die  HantB>ook. 


9.3  DATA  QUALITY  ASSESSMENT 

9.3.1  ARI 

After  samples  are  extracted  and  analyzed,  the  ARI  Analyst  genente$  the  appropriate  laboramiy  data 
(Table  9-1).  The  Analyst  is  also  responsible  for  the  first  level  of  data  review  (see  Table  9-1).  Qwtnd 
charts  and  analytical  notes  are  maintained  by  the  Analyst.  The  Analyst  also  initiates  any  discrepancy 
notification  if  warranted  (see  Table  9-1). 

The  Supervisor  of  that  particular  section  oversees  daily  analytical  activities.  Analyst  notes  containing  QC 
notes  and  narrative  notes  detailed  by  the  Analytt  are  reviewed  by  die  Supervisor  or  Senim  Chemist  (see 
Table  9-1).  The  LIMS  data  generated  by  the  analyst,  as  well  as  corrective  actions,  are  also  reviewed  and 
validated  by  the  Stqiervisor  or  Senior  Chemist.  Daily  quality  control,  such  m  calibration  curves,  is  also 
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TABLE  9-1.  ANALYTICAL  DATA  REVIEW  PROCESS.  ARl 


RfponaibiUttes 

Analyst  •  Sample  analysis  and  nw  data  generation 

•  Dau  review  -  1st  level  (bench) 

•  Control  chaning/verificationof  acceptable  QC  resulu 

•  Analytical  notes 

•  Dau  entry  into  LIMS 

•  Discrepancy  initiation  and  documentation  of  corrective  actions 

•  Provide  copies  of  log  books,  as  necessary 

Supervisor  •  Oversee  daily  analytical  activities 

Section  Manager  •  Ensure  program  compliance 

•  Review  discrepancies  requiring  manager  resolution 

•  Technical  conference  calls  with  client 

Data  Reporting  and  Review  •  Generate  dau  reports 

•  Generau  forms  package 

•  Final  d^  review  and  validate 

•  Electronic  deliverables  generation 

•  Dau  validttion 

•  Review  of  analyst  notes  and  corrective  actum  rqwtu 

•  Supervise  contracnial  and  technical  conyliance 

•  Discrepancy  review 

•  Review  qu^ity  control  daily  (calibrations,  etc.) 

•  Ensure  technical  validity  of  dau 

Quality  Assurance  •  10  percent  contractual  compliance  review  (dau  packages) 

Custody  when  requited; 

Calculations; 

Methods  criteria; 

QC  criteria; 

Forms;  and 
Control  charting. 

•  QA  auditing 

Project  Manager  •  Review  and  summarize  analyst  notes/conective  actions 

•  Review  packages  for  completeness  and  quality 

•  Cover  letter/case  narrative 

•  Collate  organic  and  inorganic  packages 

•  Client/laboratory  liaison 

•  Prepare  package  and  paginate 

•  Maintain  dau  package  files 

•  Deliver  package  w  client  _ 


reviewed  by  tlw  Supervisor  (see  Table  9-1).  The  Supervisor  is  also  respruisible  for  aBurii^  contractual 
and  technical  ctmipliance  associated  with  the  san^les  collected  at  Kotzebue  LRRS. 

The  Project  Manager  prepares  the  case  narrative  using  all  analytical  notes  and  correaive  actum  documen¬ 
tation.  Program  compliance  is  ensured  by  the  Manager  and  Supervisor  (see  Table  9-1).  The  Manager  will 
also  confer  with  Tetra  Tech,  Inc.’s  QA/QC  staff  regarding  technical  issues. 

Data  Review  Staff  have  final  data  review  and  validation  responsibilities  (Table  9-1).  Data  reporting  staff 
generate  data  rqmrts  and  forms  packages,  and  also  assist  with  electronic  deliverables  generation. 

The  QA  Officer  ensures  that  there  has  been  at  least  10  percent  contractual  compliance  review  of  the  data 
package  (see  Table  9-1).  The  QA  officer  reviews  items  in  the  data  package  such  as  calculations,  deter¬ 
mines  if  both  QC  and  method  criteria  have  been  met,  and  checks  that  the  proper  forms  have  been  used 
and  the  control  criteria  have  been  adequately  detailed  (see  Table  9-1).  The  QA  officer  periodically 
conducts  audits  to  verify  compliance  with  established  procedures. 

The  ARI  Project  Manager  prepares  the  case  narrative  and  package,  reviews  the  data  package  for 
completeness  and  quality  as  well  as  the  narrative  for  accuracy  (see  Table  9-1).  The  Project  Manager  also 
serves  as  a  liaison  between  the  laboratory  and  Tetra  Tech,  Inc.  Final  data  package  including  a  cover 
lener  will  be  sent  to  Tetra  Tech,  Inc.  by  the  Project  Manager  (see  Table  9-1). 

At  any  level  during  dau  review,  if  a  condition  adverse  to  quality  is  identified,  a  corrective  action  may 
be  initiated  to  return  the  data  to  a  satisfactory  status  (Figure  9-1).  The  situation  is  analyzed  for  bodi 
incidental  conditions  as  well  as  chronic  trends  that  have  effected  the  quality  of  the  data  being  generated. 
The  impact  of  the  condition  is  evaluated  and  if  deemed  to  have  no  adverse  effect  to  die  ^lality  of  the 
data,  the  investigation  is  closed  with  written  narrative  to  support  the  decision  (Figure  9-1).  If  the 
condition  is  deemed  to  cause  adverse  effects  to  the  quality  of  the  data,  the  relevant  manager  is  notified 
and  the  following  steps  are  taken: 

■  The  cause  of  the  adverse  effect  is  determined; 

■  Any  inqMCts  to  the  data  are  evaluated; 
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Figure  9-1.  Corrective  Action  Flowchart 


Corrective  actioia  are  taken  to  preclude  a  recurrence  of  the  advene  effect; 


■  The  adverse  condition  as  well  as  the  steps  taken  to  alleviate  this  conditkm  are  documented 
and  reported  to  the  appropriate  manager;  and 

■  The  implementation  of  the  corrective  action  is  verified  (Figure  9-1). 

Once  the  corrective  action  has  been  determined  to  be  effective,  the  case  is  closed  out  with  written  narra¬ 
tive  documenting  all  steps  taken.  If  the  corrective  action  is  determined  to  not  be  effective,  the  appropriate 
manager  is  notified  and  the  corrective  action  steps  are  again  repeated  (Figure  9-1). 

9.3.2  Tctra  Tech,  Inc. 

Validation  of  dau  generated  by  ARI  is  the  responsibility  of  Tetra  Tech,  Inc.  ’s  Project  QA/QC  Manager, 
and  dau  Management  Manager.  Validation  activities  will  be  performed  according  to  the  Handbook  and, 
where  applicable,  the  following  documents; 

■  Natiorud  Functional  Guidelines  for  Organic  Data  Review,  Multi'Media.  Multi-Concen- 
tration  (OlMOl.l)  ondLow  Concentration  Water  (OLCOl.O)  (Environmental  Protection 
Agency  Draft  1991b); 

■  Laboratory  Data  Validation  Functional  Guidelines  for  Evaluating  Inorgania  Analyses 
(Environmental  Protection  Agency  1988);  and 

■  National  Functional  GuideUnes  for  Organic  Data  Review,  Multi-Media,  Multi-^kmcen- 
tration  (OLMOl.O)  ondLow  Concentration  Water  ((HXXLO),  Draft  Functional  GuidHines 
for  Organics  for  Pesticide  Fractions  (Environmental  Protection  Agency  Draft  1991a). 

In  addition,  dau  validation  procedures  or  Standard  Operating  Procedures  used  by  ARI  will  be  reviewed 
by  Tetra  Tech.  Inc.’s  laboratory  QA  Oversight  staff  member. 
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9.3.2.1  lAvtl  I  Data  Raporttag.  Final  repom  from  ARI  will  include  at  least  the  following  elements 
which  are  consistent  with  a  Level  I  dam  package: 

■  A  copy  of  the  signed  Chain-of-Custody  form  showing  the  date  and  time  the  sample  was 
received; 

■  A  cross-refereiKe  of  field  sanq>le  number  to  laboratory  saiiq>le  nundwr; 

■  A  cross-reference  to  identify  applicable  laboratory  QC  samples  with  the  field  saiig)le; 

■  A  glossary  to  define  the  symbols  and  terms  used  in  the  laboratory  rqwrt; 

■  Sample  collection,  san:q>le  receiving  tenq)erature.  sample  extraction,  and  analysis  dates; 

■  A  list  of  the  instrument  and  method  detection  limits; 

■  Percent  moisture  content  of  soil  samples; 

■  A  list  of  practical  quantitation  limits; 

■  A  sample  data  or  analytical  results  summary  for  the  sanq)les; 

■  For  GC  second  column  confirmation  samples,  a  data  or  analytical  results  summary  will 
also  be  reported; 

■  A  QA/QC  summary  report,  providing  datt  on  method  blanks,  surrogate  recoveries, 
laboratory  control  samples,  MS/MSD,  or  any  other  QA/QC  samples  relevant  to  die 
sample.  The  QA/QC  report  will  also  detail  QC  limits  and  discuss  corrective  actions  taken 
when  limits  are  outside  control  limits;  and 

■  A  case  narrative  that  details  a  review  by  ARI  of  all  elements  relevant  to  die  sample  re¬ 
sults  as  found  in  Table  9-2,  Section  D  through  E  for  both  inorganic  and  organic  analyses. 
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9.3.2.2  Level  I  Data  Review.  Level  I  data  review  performed  by  Tetra  Tech  will  consist  of  an  evaluation 
of  the  laboratory  case  narrative  and  the  following: 

Holding  Times.  The  elapsed  times  between  collection,  extraction,  and  analysis  of  samples  will 
be  compared  to  the  recommended  holding  tunes  specified  in  Table  S-1.  All  samples  deviating  firom  the 
recommended  holding  times  will  be  qualified.  Professional  judgement  will  be  used  to  evaluate  the 
appropriate  qualifications  based  on  the  severity  of  the  deviation. 

Temperature  Blanks.  Tenqierature  blanks  will  accouqiany  each  cooler  of  samples  shif^ied  to  the 
laboratory.  The  ten^ierature  of  the  blanks  will  be  recorded  upon  arrival  at  the  laboratory.  The 
temperatures  will  be  compared  to  the  recommended  preservation  tenqieratures  specified  in  Table  S-1. 
If  the  temperatures  deviate  from  the  recommended  preservation  temperatures,  professional  judgement  will 
be  used  to  determine  if  the  deviation  warrants  qualification  of  the  data. 

Second  Column  Confirmation.  The  analyses  requiring  second  column  confirmation  will  be 
evaluated  to  confirm  the  presence  of  a  detected  analyte.  Those  analytes  that  cannot  be  confirmed  in  the 
second  column  will  be  qualified. 

Relative  Percent  Difference.  RPDs  will  be  conqiared  between  field  duplicate  samples  and 
replicate  san^les.  When  occasional  RPDs  are  greater  than  40  percent  for  soil  or  30  percent  for  water, 
Tetra  Tech,  Inc.  will  attempt  to  assess  if  the  source  of  the  discrepancy  can  be  ascribed  to  sample 
heterogeneity  or  some  other  natural  cause.  If  RPDs  consistently  exceed  control  limits  at  any  point  during 
the  project,  sampling  or  analytical  procedures  will  be  reevaluated. 

Laboratory  and  Field  BUtnks.  Results  of  l^ratory  and  field  blank  analysis  will  be  reviewed  for 
the  presence  of  contaminants.  Corrective  actions  shall  be  implemented  whenever  laboratory  blank  and 
field  blank  contamination  is  detected.  Data  qualifiers  are  further  explained  below. 

Mtdrix  ^dke/Matrix  Spike  Duplicate  or  Duptteate.  MS/MSD  or  duplicate  sanqile  dau  will  be 
reviewed  for  consistency  and  compliance  with  set  control  limits.  In  instances  where  MS/MSD  or 
duplicate  results  exceed  control  limits,  nonconformance  reports  will  be  reviewed  by  the  data  validation 
staff  to  assess  the  possible  reasons  for  the  exceedance.  In  the  case  of  second  column  confirmation  results. 
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a  second  column  MS/MSD  or  duplicate  QC  sample  will  also  be  analyzed  and  the  results  will  be  included 
in  the  final  report.  Those  data  will  also  be  reviewed  by  the  data  reviewing  staff.  The  second  column 
confirmation  sample  will  also  be  reviewed  for  con^liance  with  holding  time  requirements. 

Laboratory  Control  Samples.  Laboratory  Control  Samples  (LCS)  will  be  reviewed  for  coi»is- 
tency  and  coiiq)liance  with  set  control  limits.  As  with  the  matrix  QC  sanq>les,  when  the  laboratory 
control  sanq)le  results  exceed  control  limits,  corrective  action  rq>orts  will  be  reviewed  by  the  data 
reviewing  staff  to  assess  the  possible  reasons. 

Surrogate  Spikes.  In  all  sanq)les  associated  with  organic  analysis,  surrogates  will  be  spiked  at 
a  specific  concentration.  During  the  data  review,  surrogate  concentrations  will  be  reviewed  against 
control  limits  provided  in  Section  10.0  of  this  document.  Organic  data  results  will  also  be  evaluated  by 
surrogate  recoveries. 

9.3.2.3  Data  Review  Qualifiers  and  Descriptors.  The  following  qualifiers  and  descriptors  will  be  used 
as  coefficients  to  describe  data  that  fail  criteria  during  a  Level  I  review; 

U  The  analyte  was  analyzed  for,  but  was  not  reported  above  the  method  detection  limit 
(MDL). 

J  The  analyte  was  positively  identified:  the  associated  numerical  value  is  the  approximate 
concentration  of  the  analyte  in  the  sample.  This  qualifier  is  used  when  the  result  is 
between  the  practical  quantitation  limit  (PQL)  and  MDL. 

UJ  The  analyte  was  not  repotted  above  the  method  detection  limit.  However,  the  practical 
quantitation  limit  is  approximate  and  may  or  may  not  tq>resent  the  actual  limit  necessary 
to  accurately  and  precisely  measure  the  analyte  in  the  sample. 

B  The  environmental  saiiq)le  result  is  less  than  five  times  or  ten  times  (for  common 
laboratory  contaminants)  the  blank  contamination. 
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"B"  Used  in  inorganics  (metals)  to  indicate  sample  or  blank  dete^ed  above  MDL  but  below 
PQL. 

R  The  sanq)le  results  are  rejected  due  to  serious  deficiencies  in  the  ability  to  analyze  die 
sample  and  meet  quality  control  criteria.  The  presence  or  absonce  of  the  analyte  cannot 
be  verified. 

The  following  descriptors  will  be  used  for  any  situation  where  qualification  was  deemed  necessary: 

a  Analyte  was  found  in  the  method  blank, 
b  Surrogate  spike  outside  control  limits, 
c  Matrix  spike/matrix  spike  diqilicate  outside  control  limits, 
d  Laboratory  control  sample  outside  control  limits, 
e  Holding  time  violation  occurred, 

f  Laboratory  duplicate  sample  failed  precision  criteria, 
g  The  data  met  prescribed  criteria  as  detailed  in  the  iqipropriate  QAPP. 
h  Second  column  results  indicate  that  the  environmental  results  were  not  confirmed, 
k  The  analyte  was  found  in  the  field  blank, 
n  Laboratory  case  narrative  related  issue(s). 
t  Temperature  blank  outside  acceptance  criteria. 

9.3.2.4  LtvdilDataReportmgimdVaOdatioH.  Afterieviewingthedatapackages.theTetraTechPro- 
ject  Manager  will  request  from  ARI  that  10  percent  of  the  data  packages  be  submitted  in  a  U.S.  Air  Force 
Level  n  (Contract  Laboratory  Program  (CLP)-equivalent)  format,  whose  contents  are  listed  in  Table  9-2. 
These  packages  will  be  validated  by  a  third-party  validator. 


9.4  DATA  REPORTING 

Data  generated  during  the  RI/FS  work  effort  at  Kotzdme  LRRS  will  be  incorporated  into  die  IRPIMS 
database  program.  The  most  recent  Omtractor  Data  Loading  Tool  (CDLT)  and  QC  Tool  Program  will 
be  used  for  the  IRPIMS  deliverable  in  conjunction  with  Tetra  Tech,  Inc.’s  SOP  derived  for  this  task. 
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This  SOP  includes  instructions  regarding  data  review  for  consistency  and  status,  maituenanca  of 
magnetically  stored  data  to  ensure  integrity,  plus  the  internal  review  process  for  the  IRPIMS  deliverable. 
The  final  IRPIMS  deliverable  to  the  U.S.  Air  Force  will  be  analyzed  by  the  QC  Tools  Program  to  verify 
that  the  deliverable  is  100  percent  error  free. 

All  data  gathered  during  the  work  effort  at  Kotzebue  LRRS  will  be  detailed  into  appropriate  Analytical 
Data  Informal  Technical  Information  Reports  (ITIR).  The  Analytical  Data  ITIR  will  contain  all  relevant 
portions  as  detailed  in  the  Handbook.  Additionally,  all  data  will  be  reviewed  using  Tetra  Tech,  Inc.’s 
SOP  specific  to  that  task.  The  resulting  reviewed  and,  if  appropriate,  qualified  data  will  be  provided  in 
the  Analytical  Data  ITIR. 

9.5  DATA  MANAGEMENT 

Tetra  Tech,  Inc.  will  exert  control  over  all  aspects  of  data  gathering  during  the  RI/FS  work  efforts  at 
Kotzebue  LRRS.  This  will  help  to  ensure  that  the  DQOs  specified  in  the  Work  Plan  for  Kotzdnie  LRRS 
are  achieved.  Figure  9-2  illustrates  how  Tetra  Tet^,  Inc.  will  manage  the  data  collected  from  both  field 
operations  and  laboratory-generated  results. 
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Figure  9*2.  Data  Management  Flowchart 
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10.0  INTERNAL  QUALITY  CONTROL  CHECKS 


Sample  collection  procedures  are  provided  in  greater  detail  specific  to  die  woric  effint  at  Kotzebue  LRRS 
in  the  FSP  of  this  document.  QC  procedures  associated  with  all  sample  collection  procedures  are  u 
integral  part  of  each  san^ling  methodology.  These  procedures  will  be  oriented  to  the  collection  of 
representative  samples  that  are  free  of  external  contamination. 

10.1  FIELD  ACTIVrnES  QUALITY  CONTROL 

The  following  details  field  QA/QC  procedures  to  be  used  during  sample  collection  at  Kotzebue  LRRS: 

■  One  trip  blank  will  accmnpany  every  cooler  shipment  of  environmental  samples  sent  to 
the  analytical  laboratory  for  analysis  of  volatile  organic  compounds. 

■  One  temperature  blank  will  accompany  every  ice  chest  containing  soil  and  water  samples 
sent  to  the  laboratory  for  chemical  analysis. 

■  Ambient  condition  blanks  are  a  type  of  field  blank  which  ate  (ncpered  by  pouring 
Reagent  Grade  Type  n  water  iitto  san^le  containers  at  a  sampling  she.  These  Uanfcs  ate 
handled  as  sanq)les  and  then  sent  to  the  laboratory  for  analysis.  Ambient  condition 
blanks  will  be  collected  at  a  10  percent  sanqple  (VOC  sample)  frequency  or  one  ambient 
condition  blank  will  be  collected  for  every  volatile  organic  compound  sampling  event 
(whichever  is  fewer).  Ambient  condition  blanks  ate  analyzed  for  vdatile  organic 
compounds  using  EPA  Method  8260. 

n  Equipmentblanksamples  will  be  collected  daily  from  sampling  equqiment  used  to  collect 
10  or  more  field  samples.  If  less  dian  10  samples  ate  collected  widiin  a  day,  equipment 
blanks  will  be  collected  based  on  a  runniiig  cumulative  total  at  a  10  percent  ftequenqr. 
All  parameters  noted  on  the  Qiain-of-Custody  form  for  that  sampling  event  will  be 
analyzed  for  the  equipment  blank. 

n  Duplicate  water  samples  will  be  collected  at  a  freq^imcy  of  10  percent  to  provide  a 
measure  of  possible  sampling  mediod  variability.  The  duplicate  sam|des  will  consist  of 
two  samples  collected  independently  tt  one  sanq>ling  location  during  one  act  of  sampling’ 
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Rq)licate  soil  samples  will  be  collected  at  a  frequency  of  10  percent  to  provide  a  measure 
of  method  variability  or  precision.  The  replicates  will  cmisist  of  two  sample 

containers  from  the  field  sample. 

Chain-of-Custody  forms  will  accon^>any  all  samples. 

Sampling  apparatus  will  be  thoroughly  cleaned  between  each  sampling  event  to  prevent 
cross-contamination  of  the  samples.  Details  for  decontamination  procedures  for  drilling 
and  saniq>ling  equipment  are  provided  in  Sections  3.1.9  of  the  FSP. 


10.2  LABORATORY  ANALYSIS  QUALITY  CONTROL 

As  the  result  of  a  preliminary  screen  for  enviromnental  samples  which  contain  a  hi^  level  of  ccmtami- 
nation  or  imerference,  ARI  will  analyze  the  sanq)les  on  a  rediKed  vohime  or  amount  of  extracted  material 
for  analysis.  The  spiking  level  for  these  analyses  can  be  found  in  the  appropriate  SOP  in  Vohime  n. 
Appendix  B  of  the  QAPP.  For  SW  3550  level  analysis,  the  relevant  quality  contnd  parameters  to  be  used 
by  ARI  can  be  found  in  the  following  sections. 

10.2.1  Laboratory  or  Method  Blank 

ARI  will  use  an  artificial,  matrixless  sample  to  monitor  the  analytical  batch  for  interferences  and  contam¬ 
ination  from  glassware,  reagents,  and  other  potoaial  laboratory-generated  contaminants.  An  analytical 
batch  will  be  those  samples  that  are  groiqied  together  with  the  same  mediod  sequence  and  the  same 
reagent  lot  and  process  common  to  each  sanqile  within  the  same  period  or  in  the  continuous  sequential 
time  periods.  The  laboratory  blank  is  taken  through  the  entire  sample  prqMratkm  process,  and  is  included 
with  each  batch  of  extractions/digestion  preparation  or  with  each  20  sanq>les,  wfaidiever  is  more  frequent. 

10.2.2  Labtwi^ocy  Control  Sample 

The  Laboratory  Control  Samples  (LCS)  are  defined  as  blank  soil  or  reagent  water  spiked  widi  a  known 
amount  of  analyte.  Tlw  spiking  analyte  is  from  a  different  source  than  diat  used  to  estaUish  the 
calibration  standards.  Table  10-1  details  the  control  limits  for  laborsioty  control  samples  fw  die 
analytical  method  to  be  used  by  ARI  on  sanqiles  collected  during  the  RI/FS  investigation  at  KoizdMie 
LRRS.  In  addition,  for  metal  and  total  organic  carbon  analyses  of  soil  samples,  ARI  will  use  a  certified 
reference  material.  As  the  vendor  lot  changes,  the  certificate  of  traceability  plus  second  source 
verification  will  be  included  with  each  applicate  data  deliverable. 
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TABLE  10-1.  ARI  OWmOL  LIMITS  FOR  LABORATORY 
CONTROL  SAMPLES  AND  SURROGATE  SPIKES 
(Pife  1  of  4) 


LaiMMUOfy-EttaMiilnd  Coairol  I 


Pncem  Racovwy  % 


TABLE  10-1.  ARl  CtWTRCX.  UMITS  FOR  LABORATORY 
CCWTROL  SAMPLES  AND  SURROGATE  SPIKES 
(Page  2  of  4) 


Spike  Concemiaiioii 


Labofatofy-EMaMiRMd  Coaool 


Percent  Recovery  % 


Analytical  Method 


8081 


Spiking  Compounds 


Analyte 


Lindane  (-BHC) 


Heptachlor 


AMrin 


Dieldrin 


Endrin 


4.4’-DDT 


PCB,  Aroclor  1260 


Delta  BHC 


4.4*-DDE 


4.4’-DDD 


Smrogate: 


TCX 


DCBP 


Analyte 


1.1-Dichlotoeiliene 


Trichloroethene 


Benzene 


Toluene 


Chlorabenzene 


BrotwochteromBtliaiie 


l,l,2-Tricliloio-1.2.2-iri- 
fluoraediane  (Freon  113) 


Ethylbenzene 


Xylene  (Total) 


Surrogate 


Toluene-dg 


BromofliKMttbenzene 


Soil/Sedimenis 

(mg/kg) 

Wuer 

SoU/Sedimenia 

30-135® 


TABLE  10-1.  AlU  CONTROL  LlMrrS  FOR  LABORATORY 
CONTROL  SAMPLES  AND  SURROGATE  SPDCES 
(Pigc3of4) 


Spike  Coocentratioo 

Labomofy-EMbiialMd  CoMiol  UaiB 

Percent  Rsoovety  % 

Analytical  Method 

Spiking  Compounds 

II 

Soil/Sedimcnts 

(mg/kg) 

Water 

SoU/SedinMoia 

8270 

4aalytc: 

SW3S10/SW3S20 

SW3510 

SW3320  (water) 

Phenol 

37.5 

2.5 

lO-lOO^* 

10-100^ 

2-Chlorophenol 

37.5 

2.5 

41-107** 

45-lOB** 

41-107^ 

1 .4-Dichlorobenzene 

25 

l.«7 

37-100** 

38-105^ 

37-100^ 

N-nitroso-di-n-propylamine 

25 

1.67 

38-107^ 

1 ,2,4-Trichiorobenzene 

25 

1.67 

mm 

10-103^  1 

4-Chloro-3-Methylphenol 

37.5 

2.5 

KSQjli 

Acenaphihene 

25 

1.67 

44-107^ 

44-107^ 

4-Nitropbenol 

37.5 

2.5 

10-100^ 

10-100^ 

2,4-Dinitroiolueiie 

25 

1.67 

33-106^ 

»^l!« 

Pentachlorophenol 

37.5 

2.5 

10-130** 

10-128^ 

10-130^ 

I^rene 

25 

1.67 

42-130** 

30-128^ 

42-130^ 

2-Metfaylnaphihalene 

25 

1.67 

47-145** 

47-145^ 

SmTOgMas:  | 

Nitrobenzene-d5 

25 

1.67 

35-110** 

29-117^ 

35-110^  1 

2-FIuorobipbenyl 

25 

1.67 

Tefphenyl-d|4 

25 

1.67 

33-133^ 

Phenol-d5 

37.5 

2.5 

10-100^ 

10-100^ 

2-Fluorophenol 

37.5 

2.5 

21-110** 

MSSM 

21-110^ 

2,4.6-Tcibtaaiopiieiioi 

37.5 

2.5 

16-122^ 

24-122^ 

16-122^ 

2-Chloroplienol-d4 

37.5 

2.5 

33-102** 

1 ,2-Dkhlotabenaiie-d4 

25 

1.67 

10^31 

28-105^ 

TABLE  10-1.  ARl  COKTRO.  LIMITS  FOR  LABORATORY 
CONTROL  SAMPLES  AND  SURROGATE  SPOCES 
(Pi|C  4  of  4) 


Spike  ConcOTOTtion 


Analytical  Method 


Modified 


AK101/AK102 


8130  TCLP 


Spiking  Compounds 


TOC 


Gasoline 


Diesel 


Sumcatee: 


Trifluorotoluene 


Bromohenzene 


Methyl  arachidate 


2.4-D 


Siivex 


Water 

(mg/L) 


Soil/Sedimmu 

(mg/kg) 


Water 


± 


89-111 


60-120 


79-110^ 


70-117* 


Hy-EmMiilisd  Coonoi 


PeicetK  Recoveiy  % 


SoU/Sedimeatt 


t 


79-112 


60-120 


73-117* 


32-138 

30-130 

30-143 

NA 

30-143 

NA 

2,4-Dichlorapheiqrlacetic  acid 


NA  •  Not  applicable. 

^  Interim  limit.  Statistical  limits  will  be  established  on  generatioa  of  20  data  points. 
^  This  analyte  is  vety  diffkuit  to  monitor,  and  is  unstable  in  waser. 

•  TOC  Soil  LCS  •  NBS  2704  (3.33%C). 
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10.2.3  Control  limits  for  Matrix  Spike/Mmrix  SpUta  D^ttfcaSm,  and  Surrogta  SpliMs 

For  both  organic  and  inorganic  analyses.  MS/MSD  QC  samples  will  be  used  in  hwch  with  a 
frequency  of  S  percoit  or  with  each  differem  type  of  san^le  matrix.  whichev«  is  more  frequent.  ^Mked 
sample  results  that  exceed  the  control  limits  described  in  Table  10-2  will  be  fuitlm  evaluated  »»««<*«•  the 
laboratory  data  review  procedure  described  in  this  QAPP.  The  matrix  spiking  solutions  foi  organics  are 
prepared  from  neat  materials,  or  from  sources  independent  of  the  calibrations  standards.  Inorganic 
MS/MSDs  are  prepared  with  analytes  of  interest  at  an  appropriate  concentration  as  specified  in  SW-846. 
The  specific  MS/MSD  analytes  for  organic  QC  samples  are  shown  in  Table  10-2  for  ARI.  The  analytes 
for  inorganic  MS/MSD  QC  samples  are  also  detailed  in  Table  10-2. 

10.2.4  Surrogate  Compounds 

For  GC  and  GC/MS  analyses,  the  analytical  process  includes  the  addition,  subsequent  detectkm.  and  re¬ 
covery  calculations  of  surrogate  spiking  compounds.  Surrogate  compounds  are  added  to  every  sample  tt 
the  beginning  of  the  sample  preparation,  and  the  surrogate  recovery  is  used  to  monitor  matrix  effects  md 
sanq)le  preparation.  Method-specific  surrogates  are  used  in  both  matrix  and  laboratory  control  samples 
to  establish  the  possibility  of  matrix  interference.  Suitable  surrogates  will  have  the  following  qualitfes: 

■  Will  be  compounds  not  requested  for  analysis; 

■  Are  conqxNinds  that  do  not  interfere  with  the  detenninatkm  of  foe  analytes  of  interest; 

■  Are  not  naturally  occurring,  but  are  chemically  similar  to  die  analytes  of  interest;  and 

■  Exhibit  similar  responses  to  the  analytes  of  interest. 

Tables  10-1  and  lD-2  detail  the  control  limits  for  surrogate  spiking  cmnpounds  to  be  used  by  ARI  in  both 
laboratory  control  and  matrix  spike/matrix  spike  duplicate  samples.  A  summary  of  internal  QC 
procedures  to  be  used  by  ARI  are  provided  in  Table  10-3. 

For  each  vendor  or  lot.  ARI  will  compare  ftom  historic  methods  reqxMise  factors,  retentum  times, 
relative  retention  times,  for  ai^  previous  established  surrogates.  For  GC/MS,  spectral  confiimatkMi  will 
also  take  place  by  automated  quantitation  which  use  purity  and  fit  parameters  for  identifying  compounds. 
Additionally,  for  any  new  surrogate  compounds  not  previously  run  for  a  method,  ARI  will  determine 
either  by  second  source  analysis  or  a  mass  spectroscopic  scan  that  the  conmercially  available  surrogate 
is  as  represented  in  this  document  and  as  detailed  on  the  vendor’s  certificate  of  tnceabiliQr. 

10.2.5  Interlabomtory  Duplicate  Samples 

10  percem  soil  and  water  samples  will  be  collected  and  forwarded  to  an  additkmal  laboratory.  Hiese 
samples  will  be  analyzed  by  the  same  test  methods  as  requested  of  ARI.  An  accqNance  criteria  of  ±  10 
percent  will  be  used  to  evaluate  the  sample  analyzed  by  ARI  and  its  duplicate  analyzed  by  an  additional 
laboratory.  This  is  part  of  Tetra  Tech,  Inc’s  Quality  Assurance  Program  to  provide  interiaboratory 
conq)arison  of  analytical  data  collected  during  the  Kotzebue  LRRS  work  effort. 
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TABLE  10-2.  ARI  CONTROL  LIMITS  FOR  MATRIX  SPIKES. 
MATRIX  SraCE  DUPUCATES.  AND  SURROGATE  SPKES 
(Pige  1  of  4) 


Analytical 

Method 

Spiking  Compounds 

Spike  Concentration 

Water 

(mg/L) 

Soil/Sedmenis 

(mg/kg) 

7421  Modified 

Lead 

0.1 

10 

7470 

Mercury 

0.001 

NA 

7471 

Mercury 

NA* 

0.5 

6010 

Antimony 

2.3 

250 

Libomory-FwMiihfd  ComtoI  Limia 


Perceat  Recovefy  % 


Water  Soit/SedimeBts  Water  Soy/Sednaeiia 


Rdaiive  PeiceiK 
Diffcrence  (%) 


Barium 


Beryllium 


Cadmium 


Calcium 


Chromium 


Cobah 


Copper 


Molybdenum 


Nickel 


Silica 


Silver 


Thallium 


Vanadium 


Zinc 


Aluminum 


Iron 


Manganese 


Magnesium 


Potassium 


Sodium 


TABLE  10-2.  ARl  CONTROL  LIMITS  FOR  MATRIX  SPIKES. 
MATRIX  SPIKE  DUPUCATES.  AND  SURROGATE  SPIKES 
(Pise  2  of  4) 


Analytical 

Method 


TABLE  10-2.  ARI  CONTROL  LIMITS  FOR  MATRIX  SPIKES. 
MATRIX  SPIKE  DUPUCATES,  AND  SURROGATE  SPIKES 
(Page  3  of  4) 


Spiking  Compounds 


Matrix 


Lindane  (-BHC) 


Heptachlor 


Aldrin 


Oieldrin 


Endrin 


4.4’-DDT 


PCB,  Aroclor  1260 


Dela,  BHC 


4,4’-DDE 


4,4'-DDD 


Surrogate 


TCX 


DCBP 


Matrix 


l.l-Dkhloroediene 


Trichloroethene 


Benzene 


Toluene 


Chlorobenzene 


Chlorobromoinethane 


l,l,2-Tricliloro-1.2,2-tri- 
fluoroethane  (Freon  113) 


Ethylbenzene 


Xylene  (Total) 


Surrogates 


Toluene-dg 


Brotnofluorobenzene 


Spike  Concentration 


Water 

(ftg/L) 


Laboratory-Eiablialied  Control  Limita 


Relative  Percent 
Percent  Recovery  %  Difference  (%) 


Soil/Sedimems 

(mg/kg) 

Water 

Soil/Sedimenis 

Water 

40-140** 


33-110** 


35- 


53- 


43-136** 


33- 


55-142** 


33- 


3 


33- 


27** 

37** 

47** 

29** 
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Analytical 

Method 


TABLE  10-2.  ARI  CONTROL  UMTTS  FOR  MATRIX  SPIKES. 
MATRIX  SPIKE  DUPLICATES.  AND  SURROGATE  SPIKES 

4  of  4) 


Spike  Concentration 


Water  Soil/Sediments 


(Mg/L) 


(fflg/kg) 


Laboratoiy-Establisiiiid  Cooirol  Lioua 

Percent  Recovery  % 

Rriattve  Percent 
Difference  (%) 

Waar 

Soil/Sedimeats 

Wmer 

Soil/Sedimena 

Spiking  Compounds 


Matrix: 


Phenol 


2-Clilorophenol 


1 .4-Didilorobenzene 


n-Nitroso-di-n-propylamine 


1 .2.4-Trichlorobenzene 


4-Chloro-3-Melhylphenol 


Acenaphthene 


4-Nitrophenol 


2.4-Dinilrotoluene 


Pentachlorophenol 


^rene 


2-MethylnaphthaIene 


Surrogatea: 


2-FIuorobiplienyl 


Teiphenyl-dj4 


Flienol-d5 


2-Fluorophenol 


2.4.6-Tribroinophenol 


2-Chloroplienol-d4 


1 .2-Dichlorobenzene-d4 


Total  Organic  Carbon 


‘  NA  s  Not  applicable. 

^  Lnterim  limit.  Statistical  limit  will  be  esablished  on  generation  of  a  minimum  of  20  data  points. 

^  Interim  values  will  be  esablished  and  forwarded  upon  completion. 

^  Spiking  levels  dependent  on  native  concentration  of  TOC.  It  is  common  to  encounter  solid  environmeistal  samples  of  greater  than  1% 
(10.000  mg/kg)  TOC. 


25 

1.67 

25 

1.67 

25 

1.67 

37.5 

2.5 

37.5 

2.5 

37.5 

2.5 

37.5 

2.5 

25 

1.67 

20  itig/L 

20.000^ 
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TABLE  10-3.  SUMMARY  OF  INTERNAL  QUALITY  CONTROL  PROCEDURES  ARl 

(Pige  1  of  6) 
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TABLE  10-3.  SUMMARY  OF  INTERNAL  QUALITY  CONTROL  PROCEDURES  ARI 

(Pige  3  of  6) 
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TABLE  10-3.  SUMMARY  OF  INTERNAL  QUALITY  CONTROL  PROCEDURES  ARI 

(P^e  4  of  6) 


• 

5 

Corrective  Action  | 

Same  as  matrix  spike 

1)  Check  calculations 

2)  Check  laboratory  control  sample 

3)  Reanalyze;  if  recoveries  within  limits, 
flag  sample  recoveries  as  attributable  la 
matrix  effects 

4)  If  still  out  of  control,  flag  associated 
sample 

No  laboratoiy  corrective  action  required 

No  laboratory  corrective  action  required 

No  laboratory  corrective  action  required 

No  laboratory  corrective  action  required 

1)  Evaluate  system;  tun  system  bUnk,  or 

2)  Reanalyze,  or 

3)  Reexiract/reanalyze  if  necessary 

1)  Check  calculations,  or 

2)  Rerun,  or 

3)  Reprepare  and/or  reanalyze  method 
Uaiik  and  aH  samples  associated  wMi  it 
if  appropriate 

1)  Evaluate  system 

2)  Check  calculations 

3)  Check  laboratory  control  smnple:  if 
recoveries  nm  wiriun  limiis.  flag  matrii 
spike  recoveiiea  as  afiwtBhlr  to 
matrix  effects 

• 

TABLE  10-3.  SUMMARY  OF  INTERNAL  QUALITY  CONTROL  PROCEDURES  A 

(P^e  4  of  6) 

Acceptance  Criteria 

See  Table  10-2 

See  Table  10-2 

I 

_)  Sla-js  2 

!  ?  -  1  ill!  1  1 

VI  viSSvi  viSSit^ 

m 

1 

5% 

Every  sample,  method 
blank,  and  QC  sample 

1  each  day  of  water 
sampling 

1  per  shipmem 

10% 

1  each  day  of  water 
sampling 

1  per  batch 

5% 

5% 

QC  Performed 

Matrix  spike  duplicale 
sample 

Surrogate  spikes 

FfeM 

Equipmem  blanks 

Trip  blank 

Duplicale  field  sample 

Ainbiem  condition  blank 

Laboratory 

Mettiod  blank 

Laboratory  control  sample 

Matrix  spike 

• 

Parameter 

Organochlorine 
Pesticide  and  PCBs 
(Com.) 

Organochlorine 

Herbicides 

(Com.) 

«8 

1 

1 

o 

> 

Method 

8081  (GC/ECD) 
(Cont.) 

8150/TCLP** 

(GC/ECD) 

(Com.) 

8260  (GC/MS) 
(Cap.  col.) 
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TABLE  10-3.  SUMMARY  OF  INTERNAL  QUALITY  CCmTROL  PROCEDURES  ARI 

(Pige  S  of  6) 
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11.0  PERFORMANCE  AND  SYSTEMS  AUDITS 


A  QA  audit  is  an  independent  assessment  of  the  measurement  system.  The  purpose  of  the  performance 
audit  is  to  qualitatively  and  quantitatively  assess  the  (hda  output  generated  at  any  levd  widiin  the  system 
during  the  data  collection  for  the  RI/FS  work  effort  at  Kotzebue  LRRS.  The  results  (rf  die  audit  are 
foimuiated  into  a  report  detailing  the  overall  system  performance  and  deficiencies,  (dus  ai^  recom* 
mendations. 


11.1  QUALITY  ASSURANCE  AUDITS 

The  Tetra  Tech.  Inc.  Project  QA/QC  Manager  and/or  the  QA  Auditor  will  perform  the  QA  performance 
and  systems  audits  for  the  RI/FS  work  effort  associated  widi  Kotzriiue  LRRS.  The  QA  auditor  must  be 
functionally  independent  of  the  work  effort  to  ensure  objectivity  because  there  will  be  a  requirement  for 
indqiendent  assessments  of  the  system  and  associated  data  quality.  The  QA  Auditor  will  be  aMe  to 
identify  components  of  the  system  which  are  critical  to  overall  data  quality;  the  QA  Auditor  should  have 
a  technical  background  and  experience  that  enables  an  objective  and  accurate  developiiwnt  of  audit 
objectives,  design,  and  interpretation. 


11.2  FIELD  AUDITS 

Periodic  audits  of  field  activities  of  both  Tetra  Tech,  Inc.  staff  and  subcontractors  will  be  performed  by 
the  Tetra  Tech,  Inc.  QA  Field  Auditor  or  QA  staff  menober.  The  QA  audits  will  be  conducted  as  soon 
as  possible  after  a  project  phase  b^ins.  The  function  of  the  field  QA  audit  will  be  to: 

■  Observe  procedures  and  techniques  used  in  die  various  measurement  dRnts.  including 
field  sampling  and  analysis; 
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Check  and  verify  inatniment  and  sampling  equqMnent  calibntioa  reowds  are  in  {dace; 


■  Assess  the  effectiveness  of  and  adherence  to  the  prescribed  QA  procedures; 

■  Review  document  control  and  Chain-of-Custody  procedures  including  the  completion  of 
the  Chain-of-Custody  form; 

■  Review  the  completeness  of  data  forms  and  notebooks; 

■  Review  any  nonconformance  rqx>rting  procedures; 

■  Idratify  any  weakness  in  the  sampling/analytical  approach  and  techniques;  and 

■  Assess  the  overall  data  quality  of  the  various  aampling/analytkal  system  employed  at  die 
time  of  the  audit. 

Based  on  the  audit  results,  the  Tetra  Tech,  Inc.  QA  Field  Auditor  may,  u  necessary,  initiate  ctMiecdve 
action  at  the  project  level  through  the  QA/QC  Project  Manager  to  the  Project  Manager.  A  checklist  for 
relevant  components  of  the  audit  will  be  filled  out  by  the  QA  Audimr  during  the  audit.  Examptes  of  die 
general  sanqiling  are  shown  in  Figure  11-1.  Upon  completion  of  die  audit,  the  QA  Audittv  will  discuss 
any  specific  weakness  or  nonctmfbrmances  with  the  fi^  team  and  make  recommendations  for  corrective 
actions.  An  audit  report  will  be  prepared  to  include  the  relevant  checklist  and  distributed  to  the  Tetra 
Tech,  Inc.  QA/QC  Project  Manager  and  Project  Manager.  This  report  will  outline  the  audit  approadi 
and  present  a  summary  of  results  and  recommendations.  The  Program  Manager  is  responsible  for 
responding  to  any  deficiencies. 


113  LABORATORY  AUDITS 

11.3.1  Internal  Andits 

At  least  once  during  the  project,  Tetra  Tech,  Inc.’s  Projea  QA/QC  Manager  and/or  QA  Auditor  will  visit 
ARI  and  other  laboratories  under  contract  for  this  program  and  verify  that  this  QAPP,  u  wdl  as  the 
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ENVIRONMENTAL  SAMPLING 
SYSTEMS  AUDIT  CHECKLIST 
RI/FS,  KOTZEBUE  UM 

Contract: _  Date: _ 

Site: _  Auditor: _ 


Yes  No 


Comments 


Operttion 


PRESAMPLING  QPERA1 


1.  Sample  type?  (specify) 

2.  (Rifled  personnel? 

3.  Adequate  ^Kilitiea,  equipment,  and 
sui^lies? 

4.  Sampling  locatioos  properly 
specified? 

5.  Copy  of  task  instructions  or  QAPP? 

Revision  # _ 

6.  Copy  of  daily  sampling  schedule? 


SAMPLING  OPERA1 


« 


1.  Samples  collected  at  proper 
sampling  locations? 

2.  Rinse  probe  with  DI  HjO  prior  to 
placenienl? 

3.  Purge  appropriate  volume  prior  to 

sampling  (3  well  vdumes)  For  this 
wdl  # _ - _ gallons. 

4.  Appropriate  sample  technique  used 
to  obtain  rapresentative  sanq>le? 

5.  Appropriate  techniques  used  to 
ensure  saiiq>le  int^rity  and  avoid 
contamination? 


6.  At  least  10%  duplicate  samples 
collected? 


Figure  11*1.  Environmental  Sampling  Systems  Audit  Checklist  Samples  Collected 
During  the  RI/FS  Investigation  of  Kotzebue  LRRS.  (page  1  of  2) 
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Yes  No 


Comments 


_  Operatimi 


7.  SufficieiK  voIium  of  sample 
collected? 

8.  Suitable  sample  container  used  for 
storage? 

9.  Sample  bottles  properly  labeled? 

10.  Sampling  data  sheet  completed  in  a 
timely  manner?  (Within  five 
mitutes  of  activity.) 

11.  OVA  measurements  taken  and 
recorded  prior  to  sampliog  and 
every  30  minutes  dur^  semiring? 


i*>ii  frf .1  I  j  ■  I :  cn*;  w  d  T.Y  I  c*: 


Decontamination  performed 
according  to  current  procedure? 
(Soap,  potable  water.  Type  n, 
reagettt  grade  water,  methanol. 


2.  Well  capped  immediately  following 
removal  of  pump  and  prior  to 
decontamination? 

3.  Sampling  date.  time,  and  location 
properly  recorded  in  logbook? 

4.  Suitable  sample  shipping  container 
label  used? 

5.  ChauH>f-Oistody  form  filled  out? 

6.  Chain-of-Cuatody  seal  affixed  to  sample 
container? 

7.  Refrigsratod  sample  storage? 

8.  Overall  recordkeeping  procedure 
adetpiaie? 


Figure  11-1 .  Environmental  Sampling  Systems  Audit  Checklist  Samples  Collected 
During  the  RI/FS  Investigation  of  Kotzebue  LRRS.  (page  2  of  2) 
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appropriate  sections  of  the  Handbook  are  being  adhned  to.  The  audit  will  occur  within  the  first  two 
weeks  of  receiving  samples  to  ensure  that  deficiencies  can  be  corrected  early  in  die  {Kognun.  All  relevaot 
components  of  this  QAPP,  and  the  Handbook,  and  their  application  to  ARI  uialyses  of  environmental 
samples  collected  during  the  RI/FS  work  effort  will  be  reviewed. 

Tetra  Tech,  Inc.  will  perform  S  percem  raw  data  audits  onsite  at  ARI.  During  that  data  audit,  die  raw 
data,  such  as  chromatograms  and  calculations,  will  be  con^ared  to  previously  submitted  final  data 
packages  for  consistency  and  accuracy.  Included  in  tte  raw  data  audit,  "mhimI  integratkm  of  tpialhy 
control  and  other  samples  will  be  reviewed  as  well  as  verificatitm  of  the  instrument  qiecific  internal 
clock.  Tetra  Tech,  Inc.  will  submit  10  percent  of  tte  final  data  generated  during  die  Rl/FS  woric  effort 
at  Kotzebue  LRRS  to  a  third-party  validator.  Third-party  validation  offers  an  impartial  assessment  of 
previously  reviewed/validated  data.  These  packages  will  be  in  the  U.S.  Air  Force  Level  n  CLP-equivalent 
format. 


11.3.2  Performance  Evaluation  Check  Samples-ARl 

ARI  participates  in  the  following  performance  evaluation  (PE)  sanqile  programs: 

■  EPA  Semiannual  Drinking  Water  Performance  Chedt  Samples  (WS  Samples); 

a  EPA  Semiannual  Wastewater  Performance  Check  Samples  (WP  Series); 

■  EPA  Certified  Laboratory  Program  (CLP)  quarterly  blind  sample  program  for  organic 
analysis; 

■  Analytical  Products  Groiq>  (APG)  P.E.T.  blind  sample  program; 

■  Department  of  Energy  Quality  Assessment  Program  for  Radiochemistry;  and 

■  USEPA  NRA-RADQA  Performance  Evaluations  for  Radiochemistry. 

ARI  also  receives  PE  samples  on  a  periodic  basis  from  various  clients. 
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Periodically  during  any  sampimg  round,  commercially  available  PE  samples  will  be  forwarded  to  ARI 
as  part  of  Tetra  Tech,  Inc.  ’s  blind  sample  auditing  program.  This  (m^ram  provides  an  external 
function  via  PE  samples  to  assess  the  analytical  performance  of  any  laboratory  under  contract  to  Tetra 
Tech,  Inc.  for  a  non-CLP  statement  of  \/orit. 

11.3.3  Certification  Prcgrarns-ARI 

ARI  is  certified  by  the  following  state  and  federal  agencies: 

■  State  of  Washington,  Department  of  Ecology  -  Environmental  Laboratory  Accreditation 
Program; 

■  State  of  Alaska,  Department  of  Environmental  Conservation; 

■  State  of  Washington,  Dq)artment  of  Health  -  Drinking  Water  Certification  Program; 

■  State  of  California  •  Environmental  Laboratory  Accreditaikm  Program; 

■  United  States  Army  Corps  of  Engineers  (US  ACOE); 

■  United  States  Naval  Energy  and  Environmental  Siqjport  Activity  (NEESA); 

■  Battelle  Northwest  Laboratories; 

■  State  of  Washington,  Radiation  Protection  Division  •  Radioactive  Materials  Licoise;  and 

■  Hazardous  Waste  Remedial  Actions  Program  (HAZWRAP)  (US  DqM.  of  Defrase). 
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12.0  PREVENTIVE  MAINTENANCE 


12.1  MAINTENANCE  RESPONSIBIUTIES 

ARI  maintains  service  contracts  for  analytical  instruments  including  balances,  and  induaively  coupled 
plasma  spectrometer.  Maintenance  on  chromatographs,  graphite  furnaces,  and  mass  spectrmneters  is 
performed  by  ARI  personnel.  All  instruments  and  equipmoit  receive  routine  preventive  maintenance, 
which  is  recorded  in  instrument  specific  maintenance  logs.  Routine  maintenance  ensures  that  the  equq)- 
ment  is  operating  under  optimum  conditions,  reducing  the  possibility  of  instrument  nudfunction. 


12.2  MAINTENANCE  SCHEDULES 

Preventive  maintenance  procedures  including  lubrication,  source  cleaning,  detector  cleaning,  and  the 
frequency  of  such  maintenance  are  perfomMd  according  to  the  procedures  recommended  in  the 
manufacturer’s  instrument  user  manual. 

Chromatognq)hic  carrier  gas  purification  traps,  injector  liners,  and  injector  septa  are  cleaned  or  rq>laced 
on  a  regular  basis.  Precision  and  accuracy  data  are  examined  for  trends  and  excursions  beyond  control 
limits  to  determine  evidence  of  instrument  malfunction.  Maintenance  must  be  performed  when  the 
instrument  begins  to  degrade  as  evidenced  by  the  degradation  of  peak  resolution,  shift  in  calibration 
curves,  decreased  sensitivity,  or  failure  to  meet  one  or  another  of  the  quality  control  criteria.  Instrumrat 
logbooks  containing  maintenance  and  repair  records  are  kept  in  the  laboratories  at  all  times. 
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12.3  SPARE  PARTS 


The  laboratories  also  maintain  adequate  supplies  of  spare  parts  such  as  GC  columns,  syringes,  septa, 
injection  port  liners,  and  electronic  parts  to  minimize  potential  down-time. 

In  the  event  of  equipment  malfunction  that  cannot  be  readily  resolved  by  laboratory  personnel,  service 
is  obtained  from  the  instrument  vendor  or  manufacturer.  Should  instrument  failure  preclude  completion 
of  analyses  within  contract  requirements  (i.e.,  holding  times),  the  ARI  Project  Manager  will  contact  Tetra 
Tech  to  determine  alternative  strategies. 
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13.0  PROCEDURES  USED  TO  ASSESS  DATA  PRECISION, 
ACCURACY,  AND  COMPLETENESS 


The  two  aspects  of  data  quality  of  primaiy  concern  to  Tetra  Tedi,  Inc.  ’s  data  validation  ttaff  are  precision 
and  accuracy.  Precision  is  a  measure  of  mutual  agreement  among  individual  measuraneocs  of  the  same 
property  under  prescribed  similar  conditions.  Accuracy  reflects  the  degree  to  which  the  measured  value 
represents  the  actual  or  "true”  value  for  a  given  parameter  among  individual  measurements  of  the  same 
property  under  prescribed  similar  conditions.  The  completeness  of  the  data  will  be  evaluated  based  iqxm 
the  percentage  of  valid  data  relative  to  the  total  tests  requested.  How  these  data  quality  parameters  are 
assessed  by  ARI  Quality  Assurance  staff,  as  well  as  Tetra  Tech,  Inc.'s  data  review/validation  staff,  is 
discussed  in  Section  1.0  of  this  QAPP. 

Laboratory-established  criteria  for  evaluating  the  precision  and  accuracy  of  the  data  are  presented  in 
Table  10-1  for  ARI,  the  laboratory  control  samples  and  surrogates.  Table  10-2,  details  the  MS/MSD, 
internal  standard  and  surrogate  QC  limits  to  be  used  by  ARI.  Percent  recovery  and  relative  percent 
difference  control  limits  for  each  method,  matrix,  and  spiking  compound  are  also  described  in  these 
tables.  Tables  10-1  and  10-2  also  contain  the  concentration  of  spiking  analytes  for  ARI. 
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14.0  CORRKCnVE  ACTION 


14.1  FIELD  ACTIVITIES 

During  the  work  effort  at  Kotzebue  LRRS,  the  Tetra  Tech,  Inc.  Project  Manager  and  aampUqg  team 
members  will  be  responsible  to  ensure  that  aU  i»ocedures  are  followed  u  specified  and  that  measurement 
dau  meet  the  prescribed  acceptance  criteria.  If  a  problem  arises,  (moipt  action  must  be  taken  to  correct 
it.  Engineering  and  scientific  calculatitms  will  be  checked  and  corrected  as  required  by  technical 
personnel,  and  will  not  as  a  rule  require  QA  rq)oiting. 

A  nonconformance  exists  if  there  is  a  deviations  from  or  a  noncompliance  with  contract  qwcificatkms, 
approved  procedures,  the  Handbook,  or  this  QAR*.  Nonconformance  also  includes  errors  in 
documented  analysis,  data,  or  results,  and  deficiencies  in  documenuuion  of  ai^  odier  aqtect  of  the  project 
that  may  affect  the  quality  of  the  results.  Pnsonnel  who  identify  a  nonconformance  shall  immediately 
report  both  verbally  and  in  a  written  report  the  condition  to  the  Tetra  Tech,  Inc.  Project  QA/QC  Manager 
who  will  review  the  report.  Based  on  an  evaluation  of  the  nonconformance,  the  following  activities  will 
result: 


■  Work  on  the  specific  tuk  will  stop  and  corrective  actions  will  be  taken;  at 


■  If  the  nonconformance  involves  a  mqior  deviation  from  the  contract  or  client>ap|»oved 
Work  Plan  or  Sampling  and  Analysis  Plan  which  may  advendy  affect  die  cost  sdwdule 
of  the  worit,  the  diem  will  be  notified  of  the  nonconfbmoance;  or 

■  If  the  nonconformance  has  adverady  affected  previoudy  gathered  data,  the  Tetra  Tech, 
Inc.  Project  Manager  will  complete  Pert  2  of  the  Nonconformance  Rqitm  and  notify  in 
writing  dl  individuals  and  organizations  that  may  be  affected  by  the  nonctmformance  and 
resulting  data. 
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As  a  result  of  the  nonconformance,  a  formal  Quality  Deficiency  Notice  may  be  to  address 

problems  identified  through  independent  QA  audits.  Figure  14-1  represents  an  example  of  a  Qualhy 
Deticiency  Notice.  Each  Quality  Deficiency  Noti^  will  address  a  specific  proUcm  or  d^tency,  uwally 
identified  during  the  QA  audit  of  laboratory  project  operations.  Any  Quality  Ddkiaicy  Notice  issued 
along  with  the  corresponding  responses  will  be  tracked.  If  there  is  no  satisfactory  reqxmse  to  a  Quality 
Deficiency  Notice  within  a  30-day  time  frame,  or  if  there  is  a  dispute  conconing  the  corrective  actkm, 
the  recommendation  and/or  conflict  will  be  referred  to  successively  higher  management  levels  until  the 
issue  is  resolved. 

A  system  for  issuing  a  formal  Quality  Deficiency  Notice  will  be  established  to  address  problems  idemified 
through  independent  QA  audits.  Figure  14-1  represents  an  example  of  a  Quality  Deficieocy  Notice 
(QDN).  Each  Quality  Deficiency  Notice  will  address  a  q)ecific  problem  or  deficiency,  usually  identified 
during  the  QA  audit  of  laboratory  or  project  q)erations.  Any  Quality  Deficiency  Notice  issued  alcmg  with 
the  corresponding  responses  will  be  tracked.  If  there  is  no  satisfKtory  response  to  a  QDN  within  a 
30  days,  or  if  there  is  a  dispute  concerning  the  corrective  action,  the  recommendation  and/or  the  cmiflict 
will  be  referred  to  successively  higher  managemmit  levels  until  the  issue  is  resolved. 


14.2  LABORATORY  ACnVITIES 

The  type  and  level  of  corrective  action  for  laboratory  activities  will  depend  on  the  (tegree  of  ncNi- 
conformity.  Corrective  action  may  be  initiated  and  carried  out  by  nons(q)ervisoty  staff,  but  final  approval 
and  data  review  by  management  is  necessary  before  reporting  any  information.  All  potentially  affected 
data  must  be  thoroughly  reviewed  for  accq)tance  or  rejection. 

When  errors,  deficiencies,  or  out-of-control  situations  arise,  the  QA  program  systematically  implements 
"corrective  actions”  to  resolve  the  problem  and  restore  proper  functitming  to  the  analytical  system. 

Laboratory  personnel  are  alerted  that  corrective  actions  may  be  necessary  if  the  following  are  observed 
with  respect  to  analytical  results: 
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Quality  Daficlency  Notica 


1.  QON  number _ 

2.  Project _ 

4.  Aeivily _ 

6.  Controling  document 

7.  Requirement _ 


3.  Pioject  Number. 
5.  Looelon _ 


8.  Oeacfiplion  of  Deficiency . 


a.  RepoiMhy 

IQ.  OelB 

11.  aaeuaaedwith 

12.  Date 

RmPOHm: 

13.  Thie  eectfon  to  be  completed  by  leaponeible  orgeniielon  end  lelumed  to 

Tetro  Tech,  toe.  QA  by _ (Date). 

14.  Coneefive  ectton  (toefcidtog  ection  to  prewnt  leounenoe  end  root  ceuee  detorminelion). 


IS.  Scheduled  completion  deli 


.  16.  Signed 


Figure  14-1  Quality  Deficiency  Notice.  Tetra  Tech.  Inc.  (page  1  of  2) 


128 


Quality  Dafleianey  Notlca 


Evaluation  of  raaponaa: 


QON  numtwr. 


1 7.  This  aaction  to  bo  oomplotod  by  quoity  oaoumneo  dopoitmonl 


Firat  loaponM 


Q  Sotlolortoiy  Q  UnaolalMtofy 


Romarka. 


Evokialod  by. 


Socond  loaponao 


Q  Sabafaeloiy  Q  Unaalatoelory 


Romarka . 


Third  raaponaa 


Romarka. 


Romarka. 


Evakjatadby. 


Eaalualadby. 


IS.  Conoctiva acSon  wirMad  Q  Yaa  Q  N/A 


□  SaSalartoty  D  UnaaMiotory 


Vaiiladby . 


19.  Quality  dafidancy  noSoa  doaad  < 


Figure  14-1  Quality  Deficiency  Notice,  Tetra  Tech,  Inc.  (page  2  of  2) 
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■  QC  dau  are  outskk  the  acceptable  window  for  pteciaion  and  accuracy  detecmuiatioci; 

■  QC  samples  such  as  the  method  blank  or  die  Labocaiory  Control  Sample  contain 
contamination  above  previoualy  described  acceptable  levda; 

■  Undesirable  trends  are  detected  in  spike  recoveries  or  in  the  RPDs  between  die 
QC  sample  and  appropriate  dupikate  sample; 

■  Unusual  changes  occur  in  detection  limits; 

n  Deficiencies  are  detected  by  the  QA/QC  Department  during  internal  or  external  audits 
of  the  laboratory  and/or  deficiencies  are  detected  from  the  results  oi  performance 
evaluation  samples  submitted  by  Tetra  Tech.  Inc.;  and 

■  Client  inquiries  regarding  the  quality  of  laboratoty*genented  results. 

Corrective  action  procedures  can  usually  be  handled  by  the  chemist,  who  reviews  the  prepmatioa  and 
extraction  procedures  for  errors  and  checks  the  instrument  calfontkm,  instrument  sensitivity,  and 
ancillary  equi|»nent  associated  with  the  instrument.  If  the  problem  persists  or  camoc  be  identified  after 
all  possible  sources  of  errors  are  investigated,  die  matter  is  then  referred  to  the  QA  group  in  the  form 
of  a  Corrective  Action  Log  or  a  QA  Concern  F(»m  (Figures  14-2  and  14-3).  The  QA  group  will  review 
the  reports  and  sulmiit  an  Audit  Finding  Corrective  Actkm  Request  (Figure  14-4).  Resolution  nod  actfons 
taken  will  be  documented  and  verified  dirough  a  fbllow-<q>  audit.  The  reports  are  maintained  in  the  QA 
files.  The  Corrective  Action  Report  is  also  maintained  in  the  project  Adder.  Copies  of  die  completed 
reports  are  forwarded  to  Tetra  Tech.  Inc.’s  QA/QC  Project  Manager. 

Recommended  holding  times  for  samples  are  monitored  closdy.  If  a  sample  is  untntemionally  analyaed 
outside  a  holding  tune,  the  Corrective  Action  Report  is  used  to  report  any  htdding  time  vkdatkms 
(Figure  14-2).  The  Project  Manager  will  immedimely  notify  Tetra  Tech,  Inc.’s  Project  Mmuifer  and 
Project  QA/QC  Officer  of  the  holding  time  vfolatkm  by  phone,  followed  iq>  by  a  hard-copy  of  die 
conqileted  Corrective  Action  Report  by  both  fecsimile  and  first-class  mail.  Samples  mishandled  by  ARI 
may  be  resampled  at  ARI’s  cost  if  holding  times  ate  exceeded  (nior  to  eidier  extraction  or  analysis  of  die 
environmental  sample. 
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Comellv*  Aettofi  Log 


ToMirtOMK 


CillMia  Waooad  (ehaefc  M  Oiat  apply): 
Contiol  chart  action  IMts:  Q 

UnaeeaptaMa  vHto  O 

Unaecaplatala  dupieala:  Q 
UnaoeaptatolainlamalaWa:  Q 
OHufcnadortlagraac  Q 


BtankouMdacrilaila:  □ 
OutaMa  mapata  India:  Q 
NdaObaadna  ddlt  Q 
Inaiiumanl  nMNuneion:  Q 
OPtan  Q 


Dalaiia  of  prablam:  _ 

LJ  RaaMtiaefon  naadad 

Pmimmatar. 

Samplaa  Olaciad. 

Spacfflea  on  Pagnoadca/raaatiOMOMnant  of  eontral: 

Inoluda  inlonnation  on  aampla  raanaiyda  dataa; 

Anaipl  SlgMairar 

.  Date: 

Oupandaor  Sipnnlura: 

Data: 

«Maaaif  AMHMMb  *16 

«at 

Figure  14-2  Corrective  Action  Log,  ARI 
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ARI QA/QC  CONCERN  FORM 


To  Mp  onauro  that  ARI'a  Maunnea  prognun  la  oomprahanaiva  and  oomplala^ 
(tom  atalt  la  anoouragad.  Any  coneama  or  faoomfflandaUona  for  hmprovamanl  of 
quality  ahould  ba  bioughi  to  tha  attantlon  of  tha  Quaity  Aaauianea  Managar  aa  aoc 
poaalbla.  Tha  QA  Managar  win  tavlawal  input  wMiln  two  woiMngdaya,oonauMngaiM 
Managamant  aa  apprepifata.  Tha  QA  Managar  wil  tian  proMda  a  raaponaa  k 
oifginalorwNhfnlivawoddngdaya.  ConHdantfoltty  wW  ba  laapactad. 

SUBMITTEO  BY: 


QA/QC  CONCERN: 

OalK 

MANAGEMENT  REVIEW  AND  RECOMMENDATION: 

DMk 

QA  MANAGER'S  RESPONSE 

dm: 

«  SUBUrr  COMPLETED  FORM  TO  MICHEUE  TURNER  FOR  ACTION  » 

OocuiwntMa;  tOOF 

AmMWiO 

xaaaa 

Figure  14-3  QA/QC  Concern  Form,  ARI 
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iiaf 


AMALmCAl. 

HMOWietS 

meenpoiUTM 


LABORATORY  AUOfT  momOi 

coRRecnve  action  rcqubst 


AudlOala:  _ 


Owo^Nmi  a<  FMkts; 


HBBOnBnBnOBQ  vOnVBWB  AGBBH* 


AMtgtMdTo: 


Dm  WigyUd' 


CornNHM  AdtMi  TAm: 


FoIomf-UP  AudH  to  v«rly  kiyMnwnuflan: 

AudMr: 

OMK 

RmuIoIAiiA 

Figure  14*4  Audit  Finding  Corrective  ^ion  Request,  ARI 
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15.0  QUAUTY  ASSURANCE  REPORTS 


Effective  management  of  a  field  san4>ling  and  analytical  effort  requires  timely  assessment  and  review  of 
field  and  laboratory  activities.  Such  assessment  and  review  will  require  effective  iiUeraction  and  feedback 
between  Tetra  Tech,  Inc.’s  field  sampling  team,  the  Project  Manager,  the  Project  QA/QC  Manager,  and 
the  QA  Officer  of  ARI.  Specific  report  procedures  and  contents  are  summarized  below. 

Sampling  and  analysis  field  operations  will  be  reviewed  by  staff  members  responsible  for  the  activity  to 
determine  if  the  sanqiling  QC  requirements  are  beii%  fulfilled.  ARI  QA  staff  and  Project  Manager  are 
responsible  for  keeping  Tetra  Tech,  Inc.’s  Project  QA/QC  Manager  and  Project  Manager  up  to  date 
regarding  the  status  of  their  respective  tasks.  This  procedure  ensures  that  solutions  are  devdoped  and 
implemented  as  quickly  as  possible. 


The  QA  Auditor  will  include  the  following  elemems  in  a  report  detailing  the  status  of  the  system  data 
quality: 


■  Activities  and  general  program  status; 

■  Calibration  and  QC  problems; 

■  Unscheduled  maintenance  activities; 

■  Corrective  action  activities; 

ai  Status  of  any  unresolved  problems; 

■  Assessment  and  summary  of  data  completeness;  and 

■  Significant  QA/QC  problems  and  reomimended  and/or  inq)lemn)ted  solutions. 

The  QA  Auditor  will  prq)are  audit  reports  following  each  performance  and  system  audit.  These  reports 
will  address  the  audit  results  and  provide  a  qualitative  assessment  of  overall  system  performance.  They 
will  be  submitted  to  the  QA  Officer  and  the  Laboratory  Manager,  and  to  Tetra  Tech,  Inc.’s  Program 
QA/QC  Manager,  Project  QA/QC  Manager,  and  the  Project  Manager. 
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The  final  QA/QC  report  to  be  generated  upon  completion  of  the  Rl/FS  investigation  of  LRRS 

will  contain  an  analysis  of  the  QA/QC  used  to  assess  the  quality  of  data  generated  both  fieM  and 
laboratory  operations.  The  purpose  of  the  final  rq)ott  is  to  allow  evaluatimi  of  wfaedm  data  quality 
objectives  stated  in  Section  4.0  of  this  document  have  been  met  or  not.  Based  on  these  results,  usability 
of  the  data  for  human  health  and  ecological  risk  assessment  purposes  can  be  evaluated. 

If  problems  requiring  swift  resolution  arise,  the  Tetra  Tech,  Inc.  Program  Manager  will  be  informed  and 
the  nonconformance  reporting/corrective  actions  discussed  in  Secti<m  14.0  of  this  document  will  be 
implemented. 


135 


OMI/W.  3:3apa 


16.0  REFERENCES 


Alaska,  State  of.  1992.  Methods  for  the  Determination  of  Gasoline  Range  and  Diesel  Range  Organics. 

Engineering  Science  (ES).  1985.  Installation  Restoration  Program  Phase  I-Records  Search,  AAC 
Northern  Region.  Prepared  for  the  United  States  DqMrtment  of  the  Air  Force  (/VFESC/DEV). 

Shannon  and  Wilson,  Inc.  1993.  Environmental  Site  Assessment,  Air  to  Ground  Radio  Facility, 
Kotzebue,  Alaska.  Prepared  for  the  University  of  Alaska,  Fairbanks  Facilities  Maiming  and  Project 
Services. 

U.S.  Air  Force.  1991 .  Handbook  to  Support  the  Installation  Restoration  Program  (IRP)  Statements  of 
Work  -  Volume  I  -  Remedial  Investigations/Feasibility  Studies  (RI/FS).  Installation  Resttmttion  Progrua 
Division  (YAQ),  Human  Systems  Program  Office,  Human  Systems  Division  (AFSC),  Brooks  Air  Force 
Base,  Texas.  (Reprint  22  May,  1992). 

U.S.  EPA.  1983.  Methods  for  Chemical  Analysis  of  Water  and  Wastes,  EPA  Manual,  600/4>79-020. 

U.S.  EPA.  Update  1992.  Test  Methods  for  Evaluation  of  Solkl  Wastes:  Physical/Chemical  Methods, 
SW846.  Third  Edition. 

U.S.  EPA.  1987.  Data  (Quality  Objectives  for  Remedial  Response  Activities,  Development  Process. 
EPA/540/G-87/003  (OWSER  Directive  9355-0-7B). 

U.S.  EPA.  1988.  Hazardous  Site  Evaluation  Division,  Laboratory  Datt  Validation  Functional  Guidelines 
for  Evaluating  Inorganic  Analyses.  Prepared  for  the  Hazardous  Site  Evaluation  Division. 

U.S.  EPA.  1991a.  National  Functional  Guidelines  for  Organic  Data  Review,  Multi-Media,  Multi- 
Concentration  (OLMOl.O)  and  Low  Concentration  Water  (OLCOl.O),  Draft  Functional  Guidelines  for 
Organics  for  Pesticide  Fractions.  (Environmental  Protection  Agency  Draft  1991b). 

U.S.  EPA.  1991b.  National  Functional  Guidelines  for  Organic  Data  Review,  Draft,  Multi-Media,  Multi- 
Concentration  (OLMOl.O)  and  Low  Concentration  Water  (OLCOl.O).  Contract  Labondory  Program. 
Prepared  for  the  Hazardous  Site  Evaluation  Division. 

Williams,  J.R.  1970.  Groundwater  in  the  Permafrost  R^ions  of  Alaska.  U.S.  Geological  Survey 
Professional  Paper  696. 


136 


WJMm.  5;37|n 


Woodward-ClydeConsultants.  1990a.  Installation  Restoration  Program  Remedial  Invertigttion/Feuibility 
Study  Kotzebue  LRRS,  Alaska.  Stage  I  Final  Report.  Prepared  for  the  United  States  Department  of  foe 
Air  Force  (AFESC-HSD/YAQ). 

Woodward-Clyde  Consultants  (WCC).  1990b.  Installation  Restoratkm  Program 
Investigation/Feasibility  Study  Kotzebue  LRRS,  Alaska,  Stage  2  Draft  Report.  Prepared  for  foe  United 
States  Department  of  the  Air  Force  (AFESC-HSD/YAQ). 


137 


OMI/M.  ):34fB 


APPENDIX  A  -  PQLs  and  MDLs  for  ARI 


analyucal 

RfSOURCCS 

INCORPORATED 


MDl  Study  •  ICP  M«lait  in  Wotur  (mnltiod  601Q) 


Dote:  06/93 


Compound 

MOl 

POL 

Silver 

0.001 

0.004 

Aluminum 

0.01 

0.03 

Arsenic 

0.03 

0.1 

Boron 

0.02 

0.05 

Bortum 

0.004 

0.01 

BeryHIum 

0.0002 

0.001 

Calcium 

0.02 

0.07 

Cadmium 

0.006 

0.02 

Cobalt 

0.003 

0.01 

Chromium 

0.002 

0.006 

Copper 

0.001 

0.002 

Iron 

0.006 

0.02 

Potassium 

0.2 

0.5 

Mogr^ium 

0.01 

0.04 

Manganese 

0.003 

0.01 

Molybdenum 

0.002 

0.007 

Sodium 

0.07 

0.2 

Nickel 

0.006 

0.02 

Ledd 

o.oi 

0.042 

Antimony 

0.03 

0.1 

Selenium 

0.03 

0.1 

Silica 

0.1 

0.4 

Thallium 

0.01 

0.04 

Vanadium 

O.Xl 

0.004 

Zinc 

0.009 

0.03 

MDL  units  are  parts  per  million  (mg/L) 


analyucal 

RESOUtCiS 

INCORPORATED 


MDl  Study  -  GfOphN*  Fumoc*  AA  In  Wotw  (mulhodi  7421 . 7460.  7740) 


Dote  Analyzed:  06/93 


Compound 

MDl 

KH 

Arsenic 

0.0004 

0.001 

Lead 

0.001 

0.004 

Selenium 

0.0009 

0.003 

MDL  units  are  parts  per  million  (mg/L) 


ANALYIICAL 

KSOUtCO 

INCOWOtAm 


# 

MDl  Study  •  M«icury  in  Wottr  by  CVAA  (m««iod  7470) 

Date:  02/15/94 


Compound 

i  MOl  1  rOL  1 

Mercury 

0.00002  0.00006  | 

MDL  units  are  parts  per  million  (mg/L) 


# 

MDL  study  •  Iran  in  WcMr  Orwlhod  3800) 

Dote:  03/30/94 


Compound 

1  MPi  1 

POL 

Ferrous  Iron 

0.015  1 

0.05 

analyucal 

■noMcis 


MDL  unrts  are  ports  pet  mWion  (mg/0 


MOl  study -V< 


ANALYTICAL 


Orgonict  In  Wdlar  Cnwtiod  MM} 


INCOMOSAliO 


Instrumnrt;  Finn  I 
Dot*:  03/17/94 


Compound 


Chlofomothono 


Vinyl  Chkxido 


Bromomothano 


Chloroothono 


Trichkxofluoromoltymo 


Acrolein 


Acetone 


1 . 1 2-Trlchloro- 1 22-TrMuoroethane 


1,1-OlcNoroethene 


Bromoethone 


lodomethone 


Methylene  Chloride 


Carbon  OtouMde 


Acrylonlttlle 


trorw- 1  ^-Olchloroetherw 


Vinyl  Acetate 


1 . 1 -Olchloroethane 


Butoriorw 


2^-Olchlaroprapane 


cls-1 2-Olchloroethene 


Chloroform 


Bromochloromethane 


1 , 1 .1  'Trtchloroelhane 


1 , 1 -Olchloropropene 


Carbon  Tetrachloride 


1 2-Olchloroethane 


Beruene 


Trichkxoethene 


1 2-Dlchloropropane 


Bromodtehioromethane 


Olsromomethane 


2-Chioroethyl  Vkiyl  Ether 


4-Methyt‘2-Pentanone 


cb- 1 .3-Oichioropropene 


Toluene 


troro-l  >Oichioropropene 


1 . 1  ^-Trlchloroethone 


1 2-Olbromoethane 


2-He)(anone 


1>Oichloropr< 


Tetrochioroelhene 


ChlorodNaromomethane 


Chioroberaerw 


1.1,1 .2-Tetrachloroethane 


Ethyl  Beniene 


mp-XylerM 


o>Xylene 


Styrone 


Bromoform 


bopropyl  Benzerw 


1 . 1 .2.2'Tetrcichioroethane 


1 .2>T(1chloropropane 


tran»-1 40chloio-2-Butene 


rvPropyl  Berttene 


Bromobensene 


1 .3S-Tilmethytoenzer>e 


2-Chiorotoluene 


4-Chlorotoiuene 


t-Butytoenzene 


1 2>4-Tilmelhyfeenzerte 


•■^utylaeraerw 


4-bopropyl  Toluerw 


1  >Olchloroberveene 


1 4'Olchioroberuene 


rvBulvt>enzene 


1  J2-Olchlorobenzene 


1 2>Olbromo-3-Chloropropane 


1 2.4-Trichlorobenzene 


Hexochioro-I  J-8utadtone 


Naphthalene 


1 22-Trichlorobenzer)e 


MDl  units  ore  ports  per  bUton  Oig/L) 


M  M  -  O.  ---------  M  M 


ANALYTICAL 

KSOUtCU 

INCOtK>RATED 


r 


MOl  SItidy  •  Votalto  Orgonles  m  Sol/S«dhn«nt  OMlNod  ea60> 


lnslTum«nt:  Rnn  1 
Oat*:  3/31/94 


Compound 


Chloromothan* 


vinyl  Chlorld* 


Bromomothan* 


Chloroetftano 


Trlchloro1hJorom*thano 


AcroMn 


Acoton* 


1 .1 2*Trichioro-1 22*Trifluoro*than* 


1 ,1  -0tchloro*1ti*no 


Bromo*1hano 


lodomethano 


M*thyl«n*  CNoftd* 


Carbon  Dnulfld* 


AcrylonIfrII* 


tront-l  2-0lchloro*thono 


Vinyl  Ac*tat* 


1 ,1*0lchloro*thano 


Bulanon* 


22-Dlchlofopfopar^  _ 


ds-1 2-Oichloro*th*rto 


Chloroform 


Bromochloromeman* 


1 ,1 ,1*Trtchloro*than* 


1 ,1  -Dlchloroprop*n*  _ 


Carbon  Totrochlorldo 


1 2'Dlchloro*thano 


Bonzon* 


Trlchloro*th*n* 


1 2-Oichloropropan* 


Bromodtehloromothan* 


DIbromomothan* 


2-Chioro*1hyl  Vinyl  E1h*r 


4-M*thyl-2-Pentanon*  _ 


cis-1 .3-Dlchloroprop*n* 


Tolu*r>o 


trorv-l  ^Olchloropropon* 


1 , 1 2-Trtchloro*man* 


1 2-Dtoromo*1txv>* 


2-H*xanono 


1  >Olchloropropan* 


Tetrachioro*1h*n* 


CNorodbromomothon* 


CNorobonzon* 


1 ,1 ,1 2*T*trachloro*than* 


0.0009 


0.0010 


o.oooe 


0.0010 


0.0006 


0.0094 


0.0039 


0.0007 


0.0012 


0.0007 


0.0011 


0.0009 


0.0005 


0.0010 


0.0009 


0.0016 


0.0004 


0.0025 


0.0007 


0.0011 


0.0005 


0.0038 


0.0004 


0.0007 


0.0010 


0.0005 


0.0005 


0.0005 


0.0006 


0.0006 


0.0008 


0.0006 


0.0015 


0.0007 


0.0009 


0.0005 


0.0007 


0.0010 


0.0027 


0.0006 


0.0009 


0.0003 


0.0007 


0.0010 


POL 


0.003 


0.003 


0.003 


0.003 


0.002 


0.03 


0.01 


0.002 


0.004 


0.002 


0.003 


0.003 


0.002 


0.003 


0.003 


0.005 


0.001 


0.008 


0.002 


0.004 


0.001 


0.01 


0.001 


0.002 


0.003 


0.002 


0.0015 


0.002 


0.003 


0.002 


0.002 


0.002 


0.005 


0.002 


0.0029 


0.002 


0.002 


0.003 


0.009 


0.002 


0.003 


0.001 


0.002 


0.003 


Compound 

MOL 

POL 

Ethyl  Bonzono 

0.0004 

0.0014 

mp-Xylorw 

0.0010 

0.0030 

o>Xylon* 

0.0011 

0.0034 

Styrono 

0.0006 

Bromoform 

0.0013 

0.004 

iMpropyl  Bonzarw 

0.0005 

0.002 

1 .1 22*Totrachloroothar>e 

0.0009 

0.003 

1 2>Tt1chloropfopano 

0.0023 

0.007 

Iran*- 1  >(‘Dlchloro>2-But*no 

0.0014 

0.004 

rvPropyl  Bonz*rw 

0.0009 

0.003 

Bromobor^Mno 

0.0007 

1 .3^Trlm*thylbonzen* 

0.0005 

0.002 

2-Chlorotoluorw 

0.0008 

0.003 

4-Chlorotoluorw 

0.0012 

0.004 

t-Butyl3onzorw 

0.0004 

0.001 

1 2>4*Ttlmothylbor^z*rw 

0.0009 

0.003 

»-Butylbonzono 

0.0007 

o.or 

4-lsopropyl  Toluon* 

0.0007 

0.002 

1  >Oichlorob*nz*rw 

0.0010 

0.003 

1 ,4-Olchloroborttono 

0.0009 

mth^w 

tvButyttMnzor)* 

0.003  1 

1 2*0ichlorobenzerYi 

0.0008 

0.002 

0.0012 

0.004 

1 2  A'TtIchloroboruono 

0.0017 

0.005 

Hoxachloro*1 .3-Butaci*ne 

0.0013 

0.004 

Nophthoiono 

0.0009 

0.003 

1 2  J*Trtchlorob*nzene 

0.0014 

0.004 

MDlunlliar*pcRt>p*rmMon  (mg/kg) 


ANALYTICAL 

KSOUtCES 

INCOWOKATED 


MOL  Study  •  s«fnivokiM«  OrgcMHc*  m  WolM  (iTMihod  6a70) 

Analysis  Date:  06/19/93 
Instrument:  Rnn2 

Compound  |  MOL  |  POL  1 


MDL  units  ore  ports  per  bHHon  (^g/L) 


Phenol 

0.9 

3 

Bk  (2-ChloroethyO  Ether 

1.9 

6 

2-Chlorophenol 

0.2 

1 

1 .3*Dlchlorobervene 

0.3 

1 

1 ,4-OlchlorobervEene 

0.3 

1 

Benzyl  Alcohol 

0.7 

2 

12-Dichlorobenzene 

0.2 

1 

2-Methylphenol 

0.2 

1 

22'Oxybls  (1-Chloropropane) 

0.2 

1 

4-Methylphenol 

0.6 

2 

N-NItroso  Dl-N-Propylamine 

1.3 

4 

Hexachloroetharw 

0.6 

2 

Nltrobenzer^e 

1 

Isophorone 

0.5 

2 

2-Nltropher>al 

0.5 

2 

2.4-Dlmethylpherwl 

2.6 

6 

Benzoic  Add 

3.1 

10 

Bis  (2-Chloroethoxy)Methane 

0.5 

2 

2.4-Dlchlorophenol 

1.0 

3 

1 2.4-TrtchlorobenzerHi 

0.2 

1 

Nophthdene 

0.2 

1 

4-Chloroanllne 

2.0 

6 

HexacNorobutaderw 

0.7 

2 

4-Chloro  3  Methylphend 

1.1 

3 

2-MethylrK3phthalene 

0.6 

2 

Hexochlorocyclopentadlene 

2.9 

9 

2,4.6-Trichlorophenol 

1.5 

5 

2.45-Tr1chloropher>ol 

1.3 

4 

2-Chloronaphthalene 

0.5 

2 

2-Nltroanllne 

1.3 

4 

Dimethyl  Phthalate 

mam 

2 

Aco^ 'Ethylene 

0.6 

2 

3-Nltroanllne 

5.4 

20 

Acerxsphtherw 

0.6 

2 

24-Dinltropherx)l 

8.4 

30 

4-Nltrophend 

1.6 

5 

DIbenzofuran 

0.6 

2 

2.6-Dlnltrotoluene 

1.5 

5 

2.4-Dlnltrotoluene 

1.3 

4 

I  Compound  |  MOL  |  ^  | 


DIethylphthaiate 

1.0 

3 

4-ChloropherYyl  Phenylether 

0.5 

2 

Fkiorene 

0.5 

2 

4-NHroanilr)e 

10 

4.6-Oinitro-2-Methylphenol 

mam 

9 

N-Nitrcso  DIpherylamlne 

0.6 

2 

4-6romopheny1  Phenylether 

0.6 

2 

Hexochlorobenzene 

0.6 

2 

Pentachlorophenol 

3.7 

10 

Pherxsnthrene 

0.6 

2 

Caibazole 

0.6 

2 

Anthracene 

0.7 

2 

Dl  N-Butylphtholate 

1.0 

3 

Fluoranthene 

0.6 

2 

Pyrene 

0.6 

2 

mm 

2 

3  J'-DIchlorobenzIcIrw 

2.1 

7 

Benzo  (A)  Anthracene 

0.6 

2 

Bk  (2-EthytiexyO  Phthdote 

0.6 

2 

Chrysene 

0.6 

2 

Dl  rvOctyl  Phthdote 

0.6 

2 

Benzo  (B)  FKjoronthene 

0.6 

2 

Benzo  (K)  Fkjoranlhene 

0.8 

3 

Benzo  (A)  Pyrene 

0.7 

2 

Irxjerw  (1 2>CD)  Pyrene 

0.5 

2 

Dtjenz  (Ait)  Anthracene 

0.6 

2 

Benzo  (Git,OPerylene 

0.5 

2 

ANALYTICAL 

RESOURCES 

INCORPORATED 


m 

MDL  Study  -  S«mlvolcitR*  Orgonles  m  ScdRiwnI  (m«lhod  S270) 

Ancilvsls  Date;  06/28/93 
Instrument:  Rnn2 


Compound 

POL  1 

Phertol 

0.05 

Bis  (2-Chioroemyl)  Ether 

0.04 

0.1 

2-Chtorophenot 

0.07 

0.2 

1 .3-Dichtorobenzene 

0.04 

0.1 

M-Dichioroberrzene 

0.03 

0.1 

Benzyl  Alcohoi 

0.05 

0.2 

1 2-Dtchiorobenzene 

0.04 

0.1 

2-Methylpherx}t 

0.10 

22'Oxybis  (1  -Chioropropane) 

0.03 

0-^  1 

4-Methyiphenot 

0.06 

N-Nitroso  Di-N-Propylamine 

0.03 

0.1 

Hexachioroethane 

0.04 

0.1 

Nitrobenzene 

0.02 

0.1 

Isophorone 

0.03 

0.1 

2*Nitrophenot 

0.03 

0.1 

2^-Dimethylphenot 

0.17 

Benzoic  Add 

0.06 

0.18 

Bis  (2-Chioroethoxy)Methane 

0.04 

0.1 

2^*Dichiorophend 

0.04 

0.1 

1 2>4-Trk:hiorobenzene 

0.03 

0.1 

Naphthalene 

0.04 

0.1 

4-Chloroanllne 

0.10 

0.3 

Hexachlorobutaciene 

0.03 

0.1 

4-Chioro  3  Methylphend 

0.06 

0.2 

2>Methylnaphthalene 

0.03 

0.1 

Hexachlorocyciopentaclene 

0.03 

0.1 

2,4^Trlchlorophend 

0.04 

0.1 

2.45-Tr1chlorophend 

0.03 

0.08 

2-Chlororx3phthalene 

0.03 

0.1 

2-Nltroanillne 

0.02 

0.06 

Dimethyl  Phthalate 

0.04 

0.1 

Acenaphthylene 

0.04 

0.1 

3-Nttroanilne 

0.11 

0.35 

Acenaphthene 

0.03 

0.1 

2A-Dlnltr~''herx)l 

0.09 

0.28 

4-Nitrophend 

0.07 

0.21 

Dibenzofliran 

0.03 

0.1 

2,6-Dinilrotduene 

0.04 

0.1 

2^*Dinltrotoluene 

0.02 

0.1 

DIethylphthalate 

0.04 

0.1 

4-Chlorophenyl  Phenylether 

0.02 

0.1 

Fluorene 

0.03 

0.1 

4-Nltroanilne 

0.13 

0.42 

4^DlrYtro-2-Methylphend 

0.09 

0.28 

Compound 

MOl 

POL 

N-NItroao  Dtphenykjmine 

0.08 

0.3 

4-Bromophenyl  Phenylether 

0.02 

0.1 

Hexachlorobenzene 

0.03 

0.1 

PerTlDchioropherx>l 

0.03 

0.10 

Phenanthrene 

0.03 

0.1 

CcfbcBoie 

0.06 

0.2 

Anthfocerre 

0.04 

0.1 

Dl  N-Butylphthciate 

0.06 

0.2 

Fkjorantherre 

0.03 

0.1 

Pyrene 

0.03 

0.1 

Butvfe>errzylphthalate 

0.02 

0.1 

3.3‘-Dlchlorobenzidlne 

0.06 

0.2 

Benzo  (A>  Anthrocerre 

0.04 

0.1 

Bis  (2*EthythexyO  Phthalate 

0.04 

0.1 

Chrysene 

0.05 

0.1 

Dl  rvOctyl  Phthalate 

0.02 

0.1 

Benzo  (B)  Fluoranthene 

0.04 

0.1 

Berrzo  (10  Fluorantherre 

0.07 

0.2 

Benzo  (A)  Pyrene 

0.04 

0.1 

Indeno  (1 .23-CD>  Pyrene 

0.03 

0.1 

Dibenz  (A,H)  Anthracene 

0.02 

0.1 

Benzo  (G,HJ)Pefylene 

0.03 

0.1 

MDL  units  are  ports  per  mlUon  (mg/Kg) 


ANALYTICAL 

RfSOURCtS 

INCOWORATID 


MDL  Study  •  PMNcidM  in  WcNr  (mnihod  8081} 


Analysis  Dote:  03/24/94  Column:  DB-5 
Instrument:  ECD-3 


Compound  I  MDi  |  PQl  | 


Alpha-BHC 

0.002 

0.01 

Beto-BHC 

0.002 

0.01 

Gomma-BHC  (Lindane) 

0.002 

0.01 

Oeita*BHC 

0.002 

0.01 

Heptachlor 

0.004 

0.01 

Aldrin 

0.005 

0.02 

Heptachlor  Epoxide 

0.003 

0.01 

Gamma  Chlordone 

0.003 

0.01 

Alpha  Chlordone 

0.003 

0.01 

DOE 

0.009 

0.029 

Dieidrin 

0.004 

0.020 

Endrin 

0.004 

0.014 

Erxjosulfon  II 

0.007 

0.021 

ODD 

0.005 

0.017 

Endrin  Aldehyde 

0.010 

0.031 

DDT 

0.010 

0.031 

Endrin  Ketone 

0.006 

0.02 

Methoxychlor 

0.038 

0.12 

MOL  units  are  parts  per  billion  Qig/U 


ANALVnCAL 

KSOUBCfS 

INCOWOAATED 


MOl  Study  •  P«iHeicl«  in  Wc#tr  (mnihod  8061) 


Analysis  Dote:  03/24/94  Column:  DB-^ 
Instrument;  ECD-3 


Compound  I  MDl  |  fOi 


Alpho-BHC 

0.001 

0.01 

Beto-BHC 

0.003 

0.01 

Gommo-BHC  (Uryjane) 

0.002 

0.01 

Oelto-BHC 

0.002 

0.01 

HeptacNor 

0.004 

0.01 

Atdrin 

0.010 

0.03 

Heptochlor  Epoxide 

0.002 

0.01 

Gamma  Chlordone 

0.003 

0.01 

Alpha  Chlordone 

0.004 

0.01 

DOE 

0.010 

0.032 

Oieidrin 

0.005 

0.015 

Endrin 

0.004 

0.013 

Ertdosulfan  ll 

0.005 

0.015 

ODD 

0.004 

0.014 

Endrin  Aldehyde 

0.010 

0.031 

DDT 

0.008 

0.026 

Endrin  Ketone 

0.006 

0.02 

Methoxychlor 

0.035 

0.11 

Endosulfan  i 

0.004 

0.012 

Endosulfon  Sulfate 

0.003  1  0.01 

MDL  units  are  parts  per  Pillion  (^g/L) 


analyucal 

BESOUtCCS 

INCO«K>RAnD 


MDL  Study  -  PMHcidM  m  Sou  (method  8081) 


Analysis  Dote:  03/24/94  Column:  DB-5 

Instrument:  ECD-3 


Compound 


MDL 


POL 


Alpho-BHC 

0.00006 

0.00020 

Beto-BHC 

0.00010 

0.00031 

Gamma-BHC  (Lindane) 

0.00008 

0.00025 

Delta-BHC 

0.00010 

0.00032 

Heptachlor 

0.00009 

0.0003 

AkJrin 

0.00006 

0.00020 

Heptachlor  Epoxide 

0.00008 

0.00025 

Gamma  Chlordane 

0.00005 

0.00017 

Alpha  Chlordane 

0.00006 

0.00020 

DOE 

0.00010 

0.0003 

Diekjrin 

0.00012 

0.0004 

Endrin 

0.00010 

0.0003 

Endosulfan  II 

0.00016 

0.0005 

ODD 

0.00012 

0.0004 

Endrin  Aldehyde 

0.00023 

0.0007 

DDT 

0.00023 

0.0007 

Endrin  Ketone 

0.00033 

0.0010 

Methoxychlor 

0.00083 

0.0027 

MDL  units  are  parts  per  million  (mg/kg) 


ANAlYTICAl 

RfSOURCfS 

iNCO«K>RATEO 


MOL  ^udy  •  PMtieidM  in  Soil  (molhod  8061) 


Analysis  Date;  03/24/94  Column;  DB-^OS 
Instrument;  ECD-3 


Compound  |  MOL  |  POL 


Alpho-BHC 

0.00006 

0.00018 

Beta-BHC 

0.00009 

0.00029 

Gammo-BHC  (UrTdane) 

0.00007 

0.00021 

Delta-BHC 

0.00007 

0.00024 

Heptachlor 

0.00009 

0.00028 

Aldrin 

0.00008 

0.00026 

Heptachlor  Epoxide 

0.00010 

0.00032 

Gamma  Chlordane 

0.00008 

0.00026 

Alphd  Chlordane 

0.00011 

0.00036 

DOE 

0.00015 

0.0005 

Oleldrin 

0.00015 

0.0005 

Endrin 

0.00010 

0.0X3 

Endosulfdn  II 

0.00016 

0.0005 

DDD 

0.00015 

0.0005 

Endrin  Aldehyde 

0.00027 

0.0008 

DDT 

0.00013 

0.0004 

Erxjrin  Ketone 

0.00028 

0.0009 

Methoxychlor 

0.X109 

0.0035 

Endosulfan  1 

0.00011 

0.0X36 

Endosulfan  Sulfote 

0.00025 

0.0X8 

MDL  units  are  parts  per  million  (mg/kg) 


1^^ 


ANAlVnCAL 

KSOURCfS 

INCORPOSAHD 


MDL  Study  •  ToxaptMM  in  SoN  (mnlhod  MSI) 


Analysis  DCft©:  03/30/94 
Instrument:  ECD-3 


DBS 


OB608 


MOL  units  are  parts  per  million  (mg/kg) 


AMAlVnCAl 


MDL  Study  •  ToxoplMM  in  Water  (nwlhod  S081) 


Analysis  Dote;  03/30/94 
Instrument:  ECD-3 


MSOUtCiS 

INCOWOtMra 


DBS 


1  Compound 

MDL  1  POL  1 

Toxaphene 

0.25  1  0.79  1 

OB608 


Compound 

MDL  1  POL  1 

1  Toxapher»e 

0.15  1  0.46  1 

MDL  units  are  ports  per  billion  Oxg/L) 


dk 


ANALYTICAL 

KSOURCfS 

INCOftPOftATEO 


# 

MDL  Study  •  PCBt  m  Wcrtvr  (msMiod  6061) 

Instrument;  ECD  2 

Dote:  11/02-03/93  DBS  Column 


Compound 

MOL 

KU. 

Aroclor  1016 

0.3 

0.9 

Aroclor  1221 

0.2 

0.8 

Aroclor  1232 

0.3 

0.8 

Aroclor  1242 

0.2 

0.7 

Aroclor  1248 

0.3 

0.8 

Aroclor  1254 

0.2 

1 

Aroclor  1260 

0.3 

1 

Instrument:  ECD  2  (Second  Column  Confirmation) 
Dote:  11/02-03/93  DB608  Column 


Compound 

MOL 

POL 

Aroclor  1016 

0.3 

0.9 

Aroclor  1221 

0.2 

0.8 

Aroclor  1232 

0.3 

1.1 

Aroclor  1242 

0.3 

1.0 

Aroclor  1248 

0.2 

0.7 

Aroclor  1254 

0.3 

1 

Aroclor  1260 

1 

MDL  units  parts  per  billion  (^o/L) 


ANALYTICAL 


tiSOWCiS 

INCO»ORA1fD 


MOL  Study  •  PCBc  m  Soi  (nwlhod  aoei) 


Instrument:  ECO  2 
Extraction  Date:  03/30/94 

DM 


Compound 

MDl 

fOL 

Aroclor  1016 

0.009 

0.03 

Arocior  1260 

0.009 

0.03 

Aroclor  1254 

0.011 

0.03 

Arocior  1242 

0.005 

0.02 

Aroclor  1248 

0.004 

0.01 

Aroclor  1221 

0.011 

0.03 

Aroclor  1232 

0.005 

0.01 

DMOa 


Compound 

MOL 

POL 

Aroclor  1016 

0.009 

0.03 

Aroclor  1260 

oOlO 

0.03 

Aroclor  1254 

0.009 

0.03 

Aroclor  1242 

0.008 

0.02 

Aroclor  1248 

0.005 

0.02 

Aroclor  1221 

0.010 

0.03 

Aroclor  1232 

0.005 

0.01 

MOL  units  ore  parts  per  mWion  (mg/kg) 


ANALYTIC 

MtOUBCtf 

MCCMtfOtATID 


# 

MOL  Study  •  Total  OotoNno  in  Wotar 
MothodAKOOt 

Anaivsh  Date;  05/22/93 
Instrument:  PID/FID 


Compound 

MOL 

pca  / 

_  7 

GoscHlne 

01 

0.4 

MOL  units  ore  parts  per  nmiHon  (mg/L) 


ANALVnCAL 

HtOUiCtl 

MCei»0«A1fD 


Extraction  Date;  11/19/93 
hisliument  P»D/FIO 


MDL  unit#  ar«  port*  p«r  mlHion  (mo/l<0!l 


ANALYTICAL 

MOOIVOIAm 


# 

MOL  Study  •  TPH  DM  In  Weiw 
MMhodAK-102 


Ancrtyiis  Dote:  06/14/93 
Instrument;  00-2 


Compound 

MDL 

POL 

DM 

0.06 

L2L3 

mol  units  ate  ports  per  miMon  (mg/l) 


AHMYTtCAL 


# 

MDl  STUDY  tlftSoS 

M«modAK-T02 


EXTiacflOf' Date;  00/09/93 


Compound 

MOL 

SQL 

Dte«et  _ 

0.9 

3  V 

MOL  unW*  CM  part»  mMBon  (rDg/KO) 


ANALYTICAL 


MOL  units  ore  parts  per  mWion  (mg/L) 


m 

MOL  study*  TOC  m  lot 


ANALYTICAL 

mouRcu 

WCOMRATiD 


Andyds  Dote:  06/09/94 
Instrument;  Dohrmann  OC-190 


